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CONTAINING  A DESCRIPTION  OF  THE 

DIFFERENT  VISCERA. 


CHAP.  I. 

Of  the  H E A D. 

Besides  the  brain,  which  is  contained  within  the  cra-- 
niuinj  the  head  prefents  to  us  the  organs  of  fight,  of 
found,  of  fmell,  of  tafte,  and  the  greater  part  of  thofe  which 
ferve  for  deglutition,  ► 

THE  PERICRANIUM. 

Besides  the  external  integuments  of  the  head,  viz-  the 
hair,  Ikin,  arid  cellular  fubfiance,  there  are  two  other  expan- 
VoL.  II.  B ' fiens 
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fions  oq  the  head ; the  6rft  is  the  tendon  of  the  occipito- 
frontalis mufcle,  the  fecond  is  the  perlcraniuda,  which  covers 
the  external  furface  of  all  the  bones  of  the  cranium. 

The  external  part  of  this  membrane  may  be  faid  to  fepa- 
rate  from  the  other  at  the  femicircular  plane  upon  the  fide 
of  the  cranium,  mentioned  in  the  dcfcription  of  the  bones, 
and  beconaes  a very  firong  aponeurpfis,  which  covers  the 
temper alHnufcle,  and  is  afterwards  fixed  to  the  external  pro- 
cefs  of  the  os  frontis,  and  to  the  upper  edge  of  all  the  zygo- 
ma. The  reft  of  the  pericranium  is  connected  to  the  other 
parts  of  the  head. 

The  head  is  generally  confidered  one  of  the  three  prin- 
cipal cavities  of  the  human  body.  On  its  outfide  are  fituat- 
ed  the  feats  and  bafes  of  feveral  very  complex  particular  or- 
gans ; whereas  on  the  infide  it  contains  only  one,  namely  the 
brain,  which  is  indeed  the  prlmum  mobile  of  the  whole  animal 
©economy.  The  mechanifm  of  this  organ  is  very  little 
known  ; and  the  ftrufture  of  its  different  parts,  even  of  thofe 
, with  which  we  are  fuppofed  to  be  moft  acquainted,  is  very 
difficult  to  be  demonftrated.  - 

Sext.  I.  Of  the  Brain  atjdfts  Appendages. 

The  name  of  brain  is  given  to  all  that  mafs  which  fills 
the  cavity  of  the  cranium,  and  which  is  immediately  fur- 
rounded  by  two  membranes,  called  meninges  by  the  Greeks, 
and  tnaires  by  other  antients,  becaufe  they  were  commonly  of 
opinion,  that  thefe  membranes  were  the  origin,  and,  as  ic 
were,  the  mother  of  all  the  other  membranes  of  the  body. 

This  general  mafs  is  divided  into  three  particular  portions ; 
the  cerebrum  or  brain  properly  fo  called,  the  cerebellum,  and 
medulla  oblongata.  To  thefe  three  parts  contained  within 
the  cranium,  a fourth  is  added,  v;hich  fills  the  great  canal  of 

thQ 
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the  rpina  dorfi,  and  is  know^n  by  the  name  of  medulla  fpina- 
Vts^  being  a continuation  of  the  inedulla  oblongata. 

The  meninges,  or  membranes,  are  two  in  number;  one  of 
which  is  very  ftrong,  attd  lies  contiguous  to  the  cranium  j 
the  other  is  very  thin,  and  immediately  touches  the  brain. 
The  firft  is  named  dura  mater ^ the  fecond  pia  mater.  Ihis 
laft  is  again  divided  into  two;  the  external  lamina  being 
termed  arachnoides^  thfe  internal  retaining  the  common  name 
of  pia  mater.  We  begin  vfrith  thele  meninges; 

§ I.  Dura  Mater, 

Situation  in  general.  The  dura  mater  inclofes  the  bra’n 
and  all  its  appendages.  It  lines  the  inlide  of  the  cranium, 
and  fupplies  the  place  of  an  internal  perioheUm;  being  fpread 
in  holes  and  deprellions,  and  covering  all  the  eminences 
in  fuch  a manner,  as  to  prevent  their  being  hunfai  to  the 
brain. 

Divifioh,  In  deferibing  the  dura  mater;  wc  muft  take  no- 
tice, I.  Of  its  compofitiOn.  2.  Its  adhefions  to  the  cra- 
nium. 3.  Its  fplds  or  fepta.  4.  Its  produ^ions,  veflels,  and 
nerves. 

Compoftiion,  The  dura  mater  is  compofed  of  one  lamina  ; 
although  it  may,  by  maceration,  be  divided  into  two  or  more. 
Its  texture  is  very  clofc  and  ftrong;  appearing  to  be  partly  li- 
gamentous and  partly  tendinous* 

Adhefion'.  The  dura  mater  ftieks  clofely  to  the  cranium 
by  a great  number  of  filaments  of  the  external  furface, 
which  enter  the  pores  of  the  bones,  almoft  every  where,  but 
more  particularly  at  the  futures  both  above  and  below  ; and 
by  penetrating  thefe  joints,  they  communicate  with  the  ex- 
ternal periofteum.  Thefe  filaments  are,  for  the  moft  part, 
fmall  veflels,  which  being  broken  in  feparaiing  the  dura  ma- 

ter 
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ter  from  the  Ikull,  caufe  a great  number  of  red  points  to  ap- 
pear on  the  external  furface  of  that  membrane. 

It  adheres  much  more  to  the  whole  inner  furface  of  the 
cranium  in  children,  and  young  perfons,  than  in  thofe  of  an 
advanced  age,  when  the  filaments  become  very  fmall,  being 
comprefied  by  the  contraction  of  the  bony  pores ; and  confe- 
quently  they  are  more  eafily  ruptured,  by  any  force  appHed  to 
them. 

Thefe  adtiefions^  are  formed  entirely  by  the  outer  furface 
of  this  membrane,  the  inner  part  of  it  being  very  fmooth  and 
polilhed,  and  continually  moiftened,  4nuch  in  the  fame  man- 
ner as  the  peritonaeum  and  pleura  are,  by  a fine  fluid  dif-  • 
charged  through  its  pores. 

Folds  and  fepta.  The  dura  mater  fends  off  feveral  procef- 
fes  5 three  of  which  form  particular  fepta,  that  divide  the 
brain  into  certain  parts.  One  of  them  is  fuperior,  reprefent- 
ing  a kind  of  mediaftinum  between  the  two  great  lobes  of  the 
brain  : The  fecond  is  in  a middle  fituation  like  a diaphragm, 
between  the  cerebrum  and  cerebellum  ; The  third  is  inferior, 
between  the  lobes  of  the  cerebellum.  The  fuperior  feptum 
is  longitudinal,  in  form  of  a feythe,  whence  it  is  termed 
tht  falx  of  the  dura  mater  s and  it  may  likewife  be  called  fep- 
tum fagittahy  verticaky  or  mediaflinum  cerebri.  The  middle 
feptum  is  tranfverfe,  and  might  be  the  foor  of  the  cere- 

brum y the  diaphragm  of  -the  brainy  tentorium_  cerebeUi,  The  in- 
ferior fep’tum-is^very  fmall,  and  runs  down  between  the  lobes 
of  the  cerebellum  *,  on  which  account  it  may  be  termed  ei- 
ther Amply  feptum  cerebelliy  or  feptum  occipitale  minus  y the  mid- 
dle partition  being  looked  upon  as  the  feptum  occipitale  m»- 
jus. 

The  fuperior  or.  vertical  feptum,  called  the  falx  of  the  dura, 
matery  is  a long  and  broad  fold  or  duplicature  of  the  internal 
part,  reaching  from  the  edge  of  the  crifta  galli,  alon^  thc 
fagittal  future,  to  the  middle  of  the  tranfverfe  feptum  ; 

which 
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which  it  joins  in  fuch  a manner,  as  that  the  lateral  laminae 
of  the  falx  are  continuous  on  each  hde  with  the  neighbour- 
ing portions  of  the  fuperior  lamina  of  the  middle  feptum. 

It  is  broader  where  it  joins  the  middle  feptum  than  at  the 
os  ethmoides ; and  it  is  thicker  at  that  edge  which  adheres 
to  the  cranium  than  at  the  other,  which  lies  loofe,  and  is 
very  fliarp ; and  from  this  refemblance  to  a fcythe,  it  had  the 
name  of  falx. 

The  tranfverfe  or  middle  feptum,  called  tentorium  cerehelli^ 
is  fixed  to  the  os  occipitis,  along  the  grooves  of  the  lateral 
finufes,  and  thofe  of  the  great  angles  of  the  apophyfes  petro- 
fae*,  all  the  way  to  the  pofterior  clinoid  apophyfes  of  the  os 
fphenoidale.  By  this  htuation  it  forms  a fort  of  floor,  tent, 
or  fliallow  vault,  on  the  fore  part  of  which  is  a large  notch 
almofl  of  an  oval  figure. 

This  feptum  divides  the  cranium  into  two  cavities,  one 
large,  or  fuperior,  and  the  other  fmall,  or  inferior,  which 
communicate  together  by  the  great  oval  notch.  It  is  formed 
by  a particular  fold,  and  a very  broad  membrane  of  the  in- 
ternal part  of  the  dura  mater  5 and,  in  the  natural  ftate,  it  is 
very  tenfe,  becaufe  of  its  union,  or  rather  continuity  with  the 
falx. 

This  union  or  continuity  of  thefe  two  fepta  keeps  them 
both  very  tenfe,  fo  that  the  middle  feptum  is  capable  of  fuf- 
taining  a confiderable  weight  without  finking  downward  5 
and  the  falx  is  able  to  refift  lateral  prefiTures,  without  giving 
way  to,  the  right  or  left  fide. 

We  may  be  convinced  of  this  reciprocal  tenfion,  by  firfi: 
touching  thefe  two  fepta  in  their  natural  flate ; and  again, 
after  they  have  been  cut  one  after  the  other,  according  to 
their  breadth ; or  rather  after  having  cut  in  this  manner  the 
falx  in  one  fubjefl,  and  the  tranfverfe  feptum  in  another  : 
For,  as  foon  as  the  falx  is  cut,  the  other  will  be  perceived 

immediately 
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immediately  to  lofe  its  tenfion  and  firmnefs ; and  the  fame 
thing  will  be  obfervcd  in  the  falx,  If  we  cut  the  tentorium. 

The  fmall  occipital  feptum  is  both  very  fhort  and  narrow. 
It  runs  down  from  the  middle  of  the  tranfverfe  feptum  to 
the  edge  of  the  great  occipital  hole,  being  fixed  to  the  inter- 
nal fpine  of  the  os  occipitis.  It  is  formed  by  a fold  and  du- 
plicature  of  the  internal  part  of  the  dura  mater,  in  the  famo 
manner  as  the  other  two,  and  it  diftinguifhes  the  lower  part  of 
the  occipital  cavity  of  the  cranium  into  two  lateral  parts.  In 
fome  fubjedls  this  feptum  is  double,  anfwering  to  the  double 
Ipine  of  the  os  occipitis. 

Zphenotdal  folds.  Befides  thefe  large  folds,  there  are  two 
fmall  lateral  ones  on  each  fide  of  the  cella  turcica,  each  run- 
ning from  the  pofterior  to  the  anterior  clinoid  apophyfis  on 
the  fame  fide.  Thefe  two  folds,  together  with  the  anterior 
or  pofterior  parts  of  the  cella  turcica,  form  a fmall  foffula,  in 
which  the  pituitary  gland  is  lodged.  There  are  likewife  two 
anterior  folds  at  the  edges  of  the  fphenoidal  Or  fuperior  orbi- 
tary fiflures,  which  augment  the  depth  of  the  middle  foifulae 
of  the  balls  cranii.  Thus  we  have  feven  folds  of  this  mem- 
brane, three  large  and  four  fmall,  which  may  be  termed  in* 
iernal  produddons  or  procejfes  of  the  dura  maters 

Elongations.  The  elongations  of  the  dura  mater  go  beyond 
the  general  circumference,  and  pals  out  of  the  cranium, 
through  the  openings  deferibed  in  the  treatife  of  the  Ikelcton, 
and  may  be  named  external  produEiions  of  the  dura  mater. 

The  moft  confidcrable  of  thefe  elongations  pafies  through 
the  great  occipital  foramen,  and  runs  down  the  common  ca- 
nal of  the  vertebrae,  in  form  of  a tube,  lining  the  infide  of 
that  canal,  and  inclofing  the  medulla  fpinalis,  by  the  name  of 
the  dura  mater  of  that  medulla.  The  other  elongations  ac- 
company the  nerves  out  of  the  cranium  in  form  of  vaginae, 
which  are  more  numerous  than  the  nervous  trunks  reckoned 
in  pairs.  For  the  olfaflory  nerves,  there  is  the  fame  number 
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of  diftin^l  vaginae  as  there  are  holes  in  the  lamina  ethmol- 
dalis ; and  feme  nerves,  as  the  ninth  pair,  are  accompanied 
by  Icveral  vaginae  through  one  hole. 

There  arc  two  particular  elongations  which  form  the  peri, 
ofteum  of  the  orbits,  together  with  the  vaginae  of  the  optic 
nerves.  Thefe  orbitary  elongations  go  out  by  the  fuperior 
orbitary  filTures,  or  foramina  lacera  of  the  fphenoid  bone ; 
and,  Increafing  in  breadth  in  their  palTage,  line  the  whole 
cavity  of  the  orbits,  at  the  edges  of  which  they  communicate 
with  the  pericranium  and  periofteum  of  the  face.  They 
communicate  likewife,  through  the  rpheno-maxillary  or  infe- 
rior orbitary  fiflures,  with  the  pericranium  of  the  temporal 
and  zygomatic  folTae  ; and  by  thefe  communications  we  may 
explain  the  accidents  which  happen  to  thefe  parts  in  wounds 
of  the  head. 

The  elongations  of  the  dura  mater,  which  accompany  the 
blood-veflels  through  the  foramina  of  the  cranium,  unite 
with  the  pericranium  immediately  afterwards.  Such,  for  in- 
flance,  are  the  elongations  which  line  the  foflulae  of  the  fo- 
ramina lacefa  or  jugularia,  and  the  bony  or  carotid  canals  of 
the  apophyiis  petrofa,  See. 

Arteries.  The  vefTels  of  the  dura  mater  are  arteries,  veins, 
and  finufes.  The  arteries,  in  general,  are  diftinguifhed  into 
anterior,  middle,  and  pofterior,  and  come  from  the  carotids 
and  vertebrales  on  each  fide.  The  external  carotid  fends  a 
branch  through  the  fpinal  hole  of  the  os  fphenoidale,  which 
is  the  middle  artery  of  the  dura  mater  *,  and  is  called,  by  way 
of  eminence,  arteria  durae  matris.  It  is  divided  into  a great 
number  of  branches,  which  are  plentifully  difperfed  through 
the  fuWlance  of  the  external  lamina  as  high  as  the  falx, 
where  thefe  ramiiications  communicate  with  their  fellows 
from  the  other  fide.  The  imprefiions  of  this  artery  are  feen  . 
on  the  infide  of  the  parietal  bones  5 the  anterior  and  lower 
angle  of  vrhich,  inftead  of  a fimpic  imprefiion;  contains  a 
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canal  for  the  palTage  of  a trunk  or  branch  of  this  artery ; on 
which,  account  feveral  accidents  happen  in  fractures  of  the 
ikulL 

The  external  carotid  fends  another  fmall  ramus  through 
the  corner  or  fmall  end  of  the  fplicnoidal  or  fuperior  orbitary 
liffure,  where  there  is  fometimes  a little  notch  oh  purpofe, 
as  was  mentioned  in  the  defeription  of  the  Ikeleton.  This 
branch  is  the  anterior  artery  of  the  dura  mater ; and  it  gives 
off  ramifications  in  the  fame  manner  as  the  former,  with  which 
it  communicates,  but  its  ramifications  are  not  fo  numerous. 
The  internal  carotid,  as  it  enters  the  cranium,  gives  off  a 
fmall  branch  to  the  fubftance  of  the  dura  mater. 

The  two  vertebral  arteries  enter  by  the  great  occipital  fo- 
ramen, and  unite  in  one  trunk  oh  the  anterior  or  fphenoidal 
apophyfis  of  the  os  occipitis.  Immediately  after  they  pafs" 
through  the  dura  mater  on  both  fides,  each  of  them  fends 
one  or  two  branches  to  that  membrane.  Thefe  are  the  po- 
jfierior  arteries  of  the  dura  mater  ; and  they  communicate  by 
fome  ramifications  with  the  middle  or  fpinal  artery  above 
mentioned. 

Feim  and  finufes.  The  dura  mater  contains  in  its  duplica- 
fciire  feveral*particular  canals,  into  which  the  venous  blood, 
not  only  of  that  membrane,  but  of  the  whole  brain,  is  car- 
ried. Thefe  canals  arc  termed  finufes ; and  fome  of  them 
are  difpofed  in  pairs,  others  in  uneven  numbers;  that  is, 
fome  of  them  are  placed  alone  in  a middle  fituation ; others 
are  difpofed  laterally  on  each  fide  of  the  brain.  The  mofi; 
ancient  anatomifts  reckoned  only  four,  to  which  we  can  now- 
odd  feveral  others, 

Thefe  finufes  arc  in  the  duplicature  of  the  dura  mater ; 
and  their  cavities  are  lined  on  the  infide  by  particular  very 
fine  membranes.  They  may  be  enumerated  in  this  manner : 
The  great  finus  of  the  falx,  or  fuperior  longitudinal  finus, 
which  was  reckoned  the  firft  by  the  antients.  Two  grest 
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lateral  fimifes,  the  fecond  and  third  of  the  antients.  The 
finus  called  iorcular  Hercphili^  the  fourth  of  the  antients. 
The  fmall  iinus  of  the  falx,  or  inferior  longitudinal  finus. 
The  pofterior  occipital  finus, 'which  is  fometimes  double. 
Four  finus  petrofi;  two  on  each  fide,  one  fuperior,  and  one 
inferior.  Two  tranfverfe  occipital  finufes.  The  circular  finus 
of  the  fella  Iphenoidalis.  Two  finus  cavernofi,  one  on  each 
fide.  Two  orbitary  finufes,  one  on  each  fide^ 

All  thefe  finufes  communicate  with  each^  other,  and  with 
the  great  lateral  finufes,  by  which  they  difeharge  themfelves 
into  the  internal  jugular  veins,  which  are  only  continuations 
of  thefe  lateral  finules.  They  likewife  unload  themfelves, 
.partly  into  the  vertebral  veins,  which  communicate  with  the 
fmali  lateral  or  inferior  occipital  finufes ; and  partly  into  the 
external  jugular  veins,  by  the  orbitary  finufes,  which  com- 
municate with  the  venae  angulafes,  frontales,  nafales,  maxil- 
lares,  &c.  as  the  lateral  finufes  likewife  communicate  with 
the  venae  occipitales, 

Thus  the  blood,  which  is  carried  to  the  dura  mater,  &c. 
by  th#  external  and  internal  carotid,  and  by  the  vertebral 
arteries,  is  returned  to  the  heart  by  the  external  and  Inter- 
nal jugular  and  vertebral  veins  ; fo  that  the  blood,  if  ob- 
ftruiSled  in  one  place,  finds,  in  confequence  of  thefe  com- 
munications, a paffage  at  another,  though  perhaps  not  with 
the  fame  cafe.  This  obfervation  is  of  confequence,  in  rela- 
tion not  only  to  obftruclions,  but  to  the  different  fituations 
of  the  head. 

The  great  finus  of  the  falx  reaches  from  the  connc£lion  of 
the  ethmoidal  crifta  with  the  os  frontis,  along  the  upper  edge 
of  the  falx,  all  the  way  to  the  pofterior  edge  of  the  tranfverfe 
feptum,  where  it  ends  by  a bifurcation  in  the  great  lateral 
finufes.  It  is  very  narrow  at  its  anterior  extremity,  and  from 
thence  becomes  gradually  wider  all  the  way  to  its  pofterior 
extremity. 
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The  cavity  of  this  finus  is  not  cylindrical,  but  triangular, 
having  three  tides ; one  fuperior,  parallel  to  the  cranium ; 
and  two  lateral,  inclined  to  the  plane  of  the  falx.  The  up- 
per tide  is  formed  by  the  external  furface  of  the  dura  mater ; 
and,  through  the  middle  of  its  breadth,  a kind  of  fine  raphe 
or  future  runs  from  one  end  to  the  other. 

The  two  lower  or  lateral  tides  are  produflions  of  the  inner 
furface  of  the  dura  mater  j which  having  parted  from  the 
external,  are  inclined  towards  each  other,  and  then  unite; 
forming  firft  the  tinus,  and  afterwards  the  duplicature  of  the 
falx.  This  tinus  is  lined  interiorly  by  a fine  proper  mem- 
brane, which  forms  likewife  a kind  of  raphe  or  future  along 
the  bottom  of  the  tinus,  that  is,  along  the  union  of  the  twp 
lateral  tides. 

Ip  this  tinus  we  obferve  feveral  openings  and  ligamentary 
fraena.  The  openings  are  orifices  of  veins  ; the  Imalleft  of 
which  belong  to  the  dura  mater,  the  largeft  to  the  brain. 
The  veins  of  the  brain  enter  the  tinus,  for  the  motl  part, 
obliquely  from  behind  forward,  after  they  have  run  about  a 
Anger’s  breadth  in  the  duplicature  of  the  dura  mater.  . 

It  has  been  thought,  that  the  arteries  of  the  dura  mater 
difeharged  themfelves  immediately  into  the  tinufes  ; becaufe 
injediens  made  by  the  arteries,  or  a hog’s  britlle  thruft  into 
them,  have  been  found  to  pafs  into  thefe  tinutes ; But,  on  a 
more  clofe  examination,  it  has  been  difeovered,  that  the  in- 
jections paffed  from  the  arteries  into  the  veins, . and  from 
thence  into  the  tinufes,  through  the  fmall  orifices  already 
mcniioned  ; and  that  the  hog’s  brittle  pierced  the  tides  of  the 
artery,  which  arc  very  thin  near  the  tinufes. 

This  miftake  gave  rife  to  another,  namely,  that  the  dura 
mater  had  no  veins ; and  what  confirmed  it  was,  that  the 
arteries  of  the  dpra  mater  cover  the  veins  fo  entirely,  that 
the  edges  of  the  veins  are  hardly  perceivable  on  either  tide  of 
the  arteries.  There  are,  however,  feme  places  T^vhere  th^e 
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veins  being  broader  than  the  arteries,  their  two  edges  are 
feen  on  each  fide  of  the  arteries  like  capillary  vefTels.  Thefe 
veins  are,  for  the  moft  part,  branches  of  the  finufes,  and  the 
fmall  trunks  of  fome  of  them  open  into  the  head  of  the 
vena  jugularis  interna.  We  may  cafily  be  Satisfied  that  the 
arteries  on  both  fides  of  the  dura  mater  communicate  with 
each  other  above  the  falx,  either  by  iojetSling  or  blowing  into 
them. 

The  internal  fraena  of  this  great  finus  appear  to  be  tendi- 
nous, and  to  be  defigned  to  prevent  the  too  great  dilatation 
of  the  finus  by  the  blood.  They  vary,  however,  in  different 
fubjedls,  and  do  not  always  reach  from  one  fide  to  the  other. 
It  has  been  pretended,  that  glands  have  been  found  there ; 
but  we  ought  to  take  care  that  fome  fmall  corpufcles,  which 
feem  to  pofiefs  little  or  no  glandular  nature,  are  not  miftaken 
for  glands. 

The  inferior  finus  of  the  falx  is  fituated  in  the  lower  edge 
of  its  duplicature,  being  very  narrow,  and,  as  it  were,  flatted 
on  both  fides.  It  communicates  immediately  with  the  fourth 
finus  of  the  ancients,  and  in  fome'  fubje(5ts  feems  even  to  be/ a 
continuation  of  it.  It  likewife  communicates  with  the  great  or 
fuperior  finus  by  fmall  veins,  which  go  from  one  to  the  other, 
and  with  the  veins  of  the  cerebrum  by  the  fame  means. 

The  lateral  finules  reprefent  two  large  branches  of  the  fu- 
perior longitudinal  finus,  one  going  to  the  right  hand,  the 
other  to  the  left,  along  the  great  circumference  of  the  tranf- 
verfe  feptum,  all  the  way  to  the  bafis  of  the  apophyfis  petro- 
fa  of  the  offa  temporum*  From  thence  they  run  down, 
having  firft  taken  a large  turn,  and  then  a fmall  one ; and 
being  ftrongly  fixed  in  the  lateral  grooves  of  the  bafis  cranii, 
they  follow  its  courfe  all  the  way  to  the  foramina  lacera  and 
foffulae  of  the  jugular  veins. 

They  do  not  always  rife  by  an  equal  bifurcation  of  the  fu- 
perior longitudinal  finus  5 for,  in  fome  fubjedls,  one  of  the 
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lateral  finufes  appears  to  be  a continuation  of  the  longitudi- 
nal, and  the  other  to  be  a branch  from  it.  This  variety  may 
happen  on  either  fide  j and  we  fometimes  find  one  of  thefe 
finufes  higher  or  lower,  larger  or  fmaller,  than  the  other. 

The  cavity  of  thefe  lateral  finufes  is  likewlfe  triangular, 
and  furnifhed  with  a proper  membrane  and  with  fraena : 
And  it  has  alfo  the  fmall  venal  openings,  which  indeed  are 
common  to  it,  the  longitudinal,  and  moft  other  finufes. 
The  pofterior,  or  outer  fide  of  this  cavity,  is  formed  by  the 
external  part  of  the  dura  mater,  and  the  other  two  fides  by 
the  internal  part. 

As  thefe  two  finufes  go  out  by  the  pofterior  portions  of 
the  openings  of  the  bafis  cranii,  called  foramina  lacera^  they 
are  dilated  into  a kind  of  bag,  proportioned  to  the  foffulae  of 
the  venae  jugnlares,  where  they  terminate  in  thefe  veins. 
Near  the  conftsourfe  of  the  fuperior  longitudinal  and  late- 
ral finufes,  we  obferve  an  opening  (fometimes  double)  which 
is  the  orifice  of  a finus  fituated  along  the  union  of  the  falx 
and  tranfverfe  feptum.  It  does  not  always  end  direflly  at 
the  lower  part  of  the  fuperior  finys,  but  fometimes  opens  at 
the  beginning  of  one  of  the  lateral  finufes,  efpecially  when 
the  bifurcation  h not  equal  \ and,  in  this  cafe,  it  often  termi- 
nates in  that  lateral  finus,  which  appears  like  a bi-anch  from 
the  common  trunk  of  the  fuperior  and  other  lateral  finus. 

This  finus  has  been  named  torcular  Heropholi,  from  an  an* 
cient  author,  who  imagined  that  the  blood  was  as  it  were  in 
a prefs,  at  the  union  of  thefe  four  finufes.  Its  diameter  is 
but  fmall,  and  it  forms  a kind  of  bifurcation  with  the  infe- 
rior longitudinal  finus,  and  with  a vein  of  the  cerebrum, 
which  is  fometimes  double,  called  vena  magna  Galenii 

The  cavernous  or  lateral  finufes  of  the  os  fphenoides,  are 
refervatories  of  a very  particular  kind,  containing  not  only 
blood,  but  confiderable  veflels  and  nerves, -as  we  fhall  fee 
hereafter  ; and  likewife  a fpongy  or  cavernous  fubftance,  full 
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of  blood,  much  like  that  of  the  corpus  cavernofum  of  the 
urethra. 

Nerves  and  glands*  We  obferve  fome  nervous  filaments^' 
which  appear  to  go  to  the  dura  mater  from  the  trunk  of  the 
fifth  pair,  at  the  entry  of  the  cavernous  finus  5 and  from  the 
common  trunk  of  the  eighth  pair  and  ncrvus  acceflorius  or 
fpinalis,  as  they  pafs  through  the  foramen  lacerum.  Inflam- 
mation, as  well  as  furgical  phenomena,  fhew  that  the  dura 
mater  is  not  void  of  fcnfibility,  though,  in  the  found  ftate, 
this  is  not  very  obvious.  The  fmall  tubercles,  found  on  the 
lateral  fides  of  the  longitudinal  finus  of  the  falx  and  conti- 
guous parts  of  the  brain,  defcrve  (fill  to  be  examined  before 
we  can  determine  any  thing  about  them  : They  have  been 
called  glands  by  Pacchioni,  and  feem  t^belong  rather  to  the 
conglomerate  than  to  the  conglobate  kind.  The  whole  in- 
fide  of  the  dura  mater  is  moiftened  iji  ^ fame  manner  as 
the  peritonaeum  and  pleura.  ' 

The  prominent  fibres  which  appear  interfe^klng  each  other 
In  different  manners  on  the  infide  of  the  dura  mater,  efpe- 
cially  near  the  falx  and  tranfverfe  feptum,  and  which  have 
been  taken  for  a kind  of  flefhy  fibres,  feem  to  be  only  liga- 
mentary and  elaftic.  The  univerfal  adhefion  of  this  mem- 
brane to  the  cranium,  proves  that  it  can  have  no  particular 
motion,  and  confequently,  that  fuch  flefhy  or  mufcular  fibres 
would  be  altogether  ufeiefs.  This  adhefion  was  plainly  de- 
monftrated>by  Vefalius,  Riolan,  Sic.  long  before  Roonhuy- 
fen. 

§ 2.  Pla  Mater, 

Situation  in  general.  This  membrane  is  a much  fofter  and 
finer  fubftancc  than  the  former,  being  exceedingly  delicate, 
tranfparent,  and  vafcular  ; and  is  connected  to  the  dura  ma- 
ter only  by  the  veins  which  open  into  the  finufes,  as  has  been 
already  faid, 

StruElure, 
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SiruBufe,  It  is  compofed  of  two  laminae,  of  which  the 
external  one  is  named  tunica  arachnoidea^  from  Its  refemblance 
to  a cobweb. ' They  adhere  clofely  to  each  other  at  the  up- 
per part  of  the  brain ; but  are  eafily  feparablc  at  the  balls, 
and  through  the  whole  length  of  the  fpinal  marrow. 

The  tunica  arachnoidea  is  a remarkable  thin  and  tranfpa-* 
rent  membrane,  having  no  velTels,  that  can  be  inje£led,  enter- 
ing into  its  compofition.  It  is  fpread  uniformly  over  the  fur- 
face  of  the  brain,  incIoCng  all  the  circumvolutions,  but  with- 
out entering  in  between  any  of  them  \ while  the  pia  mater 
forms  a great  number  of  plicae,  duplicatures,  and  fepta^ 
which  not  only  cover  the  brain  in  general,  but  inlinuate 
thcmfelves  into  all  the  folds  and  circumvolutions,  and  between 
the  different  ftrata  of  the  cerebrum  and  cerebellum,  and  are 
likewife  continued  into  the  different  cavities. 

The  two  laminae  of  the  pia  mater  arc  connected  by  a cel- 
lular fubftance,  which  accompanies  them  through  their  whole 
extent,  except  at  fome  places  of  the  balls  of  the  cerebrum, 
&c.  where,  the  internal  lamina  continuing  its  infertions,  the 
external  remains  uniformly  llretched  over  the  prominent 
parts,  the  interftices  of  which  are -entirely  feparated  from  the 
other  lamina,  without  any  cellular  fubllancc  between  them. 
Thefe  feparate  portions  of  the  external  lamina  have  made  it 
be  looked  upon  as  a third  membrane  of  the  brain,  diftinft 
from  the  pia  mater. 

j 3.  Cerebrum, 

Situation  and  figure.  The  cerebrum,  properly  fo  called,  is 
a kind  of  medullary  mafs,  of  a moderate  conliftence,  and  of 
a greyilh  colour  on  the  outer  furface,  filling  all  the  fuperior 
portion  of  the  cavity  of  the  cranium,  or  that  portion  which 
lies  above  the  tranfverfe  feptum.  The  upper  part  of  the  ce- 
rebrum is  of  an  oval  figure,  like  half  an  egg  cut  Icngthwife, 
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or  rather  like  two  quarters  of  an  egg  cut  lengthwife,  and  part- 
ed a little  from  each  other.  It  is  flatter  on  the  lower  part, 
each  lateral  half  of  which  is  divided  into  three  eminences, 
which  correfpond  with  the  cavities  at  the  bafe  of  the  cra- 
nium. 

Divj/ton  and  lobes.  The  cerebrum  is  divided  into  two  late- 
ral portions,  feparated  by  the  falx,  or  great  longitudinal  fep- 
tum  of  the  dura  mater.  They  are  generally  termed  hernia 
fpheres^hut  they  are  more  like  quarters  of  an  oblong  fpheroid. 
Each  of  thefe  portions  is  divided  into  two  extremities,  one 
anterior,  and  one  pofterior,  which  arc  termed  the  lobes  of  the 
cerebrum^  between  which  there  is  a large  inferior  protube- 
rance which  goes  by  the  fame  name  ; fo  that  in  each  hemi- 
fphere  there  arc  three  lobes,  one  anterior,  one  middle,  and 
one  pofterior. 

The  anterior  lobes  lie  upon  thofe  parts  of  the  os  frontis 
which  contribute  to  the  formation  of  the  orbits  and  of  the 
frontal  finales,  commonly  called  the  anterior  fijfae  of  the'hafis 
cranii.  The  middle  lobes  lie  in  the  middle  or  latteral  tofTae 
of  the  balls  cranii ; and  the  pofterior  lobes  on  the  tranfverfe 
feptum  of  the  dura  mater.  The  anterior  and  middle  lobes  of 
the  cerebrum,  on  each  fide,  are  parted  by  a deep  narrow  ful- 
cus,  which  afcends  obliquely  backward,  from  the  temporal 
ala  of  the  os  fphenoides  to  near  the  middle  of  the  os  parie- 
tale  5 and  the  two  fides  of  this  divifion  have  each  their  parti- 
cular ridges  and  convolutions,  which  gives  a very  great  ex- 
tent to  the  cortical  fubftance.  This  fulcus  is  termed  fjfura^ 
magna  Sylvilf  or  fimply  fijfura  cerebri. 

Sides  and  inequalities.  Each  lateral  portion  of  the  cerebrum 
has  three  fides ; one  fuperior,  which  is  convex  ; one  inferior, 
which  is  uneven  ; and  one  lateral,  which  is  flat,  and  turned 
to  the  falx.  Through  the  whole  furface  of  thefe  three  fides 
we  fee  inequalities  or  windings,  like  the  circumvolutions  of 
inteftines,  formed  by  weaving  ftreaks  or  furrows,  very  deep 
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and  narrow,  -into  which  the  fepta  or  duplicatures  of  the  pia 
mater  inlinuate  themfelves,  and  thereby  feparate  thefe  cir- 
cumvolutions from  each  other. 

Near  the  furface  of  the  cerebrum,  thefe  circumvolutions 
are  at  fome  diftance  from  each  other,  reprefenting  ferpentinc 
ridges  j and,  in  the  interftices  between  them,  the  fuperficial 
veins  of  the  cerebrum  are  lodged,  between  the  two  laminae 
of  the  pia  mater,  from  whence  they  pafs  into  the  duplicature 
of  the  dura  mater,  and  fo  open  into  the  finufcs. 

• Thefe  circumvolutions  are  fixed  through  their  whol^  depth 
to  the  fepta  or  duplicatures  of  the  pia  mater,  by  an  infinite 
number  of  very  fine  vafcular  filaments,  as  may  be  feen  by 
pulling  the  circumvolutions  a little  afundcr  with  the  fingers. 

When  we  cut  tranfverfely,  we  obferve  that  the  lubfiantia 
alba  lies  not  only  in  the  inner  part  of  the  brain  in  general, 
but  alfo  within  each  circumvolution,  fo  that  there  is  the  fame 
number  of  internal  medullary  circumvolutions  as  of  external 
cortical  ones ; the  firft  reprefenting  white  laminae  inverted 
by  others  of  an  afti  colour ; but  the  cortical  fubrtance  is  in 
many  places  thicker  than  the  medullary. 

Subjlance,  The  fubrtance  of  the  cerebrum  is  of  two  kinds, 
dirtinguifhed  by  two  different  colours ; one  part  of  it  being 
of  a greyifh  or  afh  colour ; the  other,  which  is  fomewhat 
firmer  than  the  former,  is  remarkably  white,  but  redder  in 
the  foetus.  The  afh-coloured  fubrtance  lies  chiefly  on  the 
outer  part  of  the  cerebrum  like  a kind  of  cortex,  from  whence 
it  has  been  named  JuhJlantia  corticaluy  or  citierea.  The  white 
fubrtance  occupies  the  inner  part,  and  is  named  /uhjlantia  me^ 
dullariSy  or  fimply  fubjiantia  alba.  This  abounds  in  greater 
quantity  than  the  other,  and  in  many  places  is  perforated 
with  red  arteries. 

Corpus  callofum.  Having  cut  off  the  falx  from  the  crifta 
gain,  and  turned  it  backward,  if  we  feparate  gently  the  two 
lateral  parts  or  hemifpheres  of  the  cerebrum,  we  fee  a longi- 
tudinal 
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thdinal  portion  of  a white  convex  body,  which  is  named  'cor^ 
pus  callofum.  It  is  a middle  portion  of  the  medullary  fub- 
ftancc,  Whichj  under  the  inferior  finUs  of  the  falx,  and  alfo  a 
little  towards  each  fide,  is  parted  from  the  liiafs  of  the  cere- 
brum, to  which  it  is  fimply  contiguous,  from  One  end  of  that 
finus  to  the  other  j fo  that,  at  this  place,  the  edge  of  the  in- 
fide  of  each  hcmiljphere  only  lies  on  the  corpus  callofum, 
itiuch  in  the  fame  manner  as  the  anterior  and  pofterior  lobes 
lie  on  the  dura  mater.  Both  extremities  of  this  medullary 
body  terminate  by  a final!  edge  bent  tranfverfely  downward. 

The  furface  of  the  corpus  callofum  is  covered  by  the  pia 
mater,  which  runs  in  between  the  lateral  pottioris  of  this  body 
and  the  lower  edge  of  each  hemifphere.  Along  the  middle 
of  its  furface,  from  one  end  to  the  other,  a kind  of  raphe  is 
formed,  by  a particular  intertexture  of  fibred  croffing  each, 
other.  This  raphe  is  made  more  perceivable  by  two  fmall 
medullary  cords,  which  accompany  it  on  each  fide,  ^nd  ad- 
here clofely  to  the  tranfverfe  fibres.  The  fame  firiated  ap- 
pearance is  to  be  obferved  in  the  inner  parts  of  this  fubfiancO, 
Medullary  archy  and  centrum  ovale.  The  corpus  callofum 
becomes  afterwards  continuous  on  each  fide  with  the  medul- 
lary fubftance;  which,  through  all  the  remaining  parts  of  its 
extent,  is  entirely  united  with  the  cortical  fubftance,  and,  to- 
gether with  the  corpus  callofum,  forms  a medullary  arch  or 
vault  of  an  oblong  or  oval  figure.  To  perceive  this,  the 
whole  cortical  fubftance,  together  with  the  medullary  lami- 
nae mixed  with  it,  muft  be  cautioufly  and  dextreoufty  cut  in 
the  fame  direction  with  the  convexity  of  the  cerebrum*,  after 
which  we  obferve  a medullary  convexity,  much  fmaller  than 
that  which  is  common  to  the  whole  cerebrum,  but  of  the 
fame  form  5 fo  that  it  appears  like  a medullary  nucleus  of  the 
cerebrum,  efpecially  when  we  confider  it  together  with  the 
medullary  fubftance  of  the  inferior  part  or  bafis  of  the  cere- 
brum ; for  the  deeper  we  go,  the  jnedullary  part  becomes 
Voj..  II.  P the 
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the  broader.  From  thence  M.  Vicuflens  took  occaBon  to 
name  this  nucleus  the  centrum  ovale, 

Ventricuii  later  ales.  Under  this  arch  are  two  lateral  cavi- 
ties, much  longer  than  they  arc  broad,  and  very  {hallow,  fc- 
parated  by  a traniparent  medullary  feptum  5 of  which  here- 
after. Thefe  cavities  are  generally  named  the  anterior  fupe* 
rior  ventricles  of  the  cerebrum^  to  diftinguilh  them  from  two 
other  fmaller  cavities  which  are  fituatcd  more  backward,  as  . 
we  fhall  fee  prefenily  ; but  the  name  of  lateral  or  great  ven- 
triclesy  given  them  by  Sicno,  is  more  proper  than  either  of 
the  other  two. 

T he  lateral  ventricles  are  broad,  and  rounded  at  thofe  ex- 
tremities which  lie  next  the  tranfparcnt  feptum.  I hey  go 
from  before  backward,  contradling  in  breadth,  and  gradually 
feparating  from  each  other  in  their  progrefs.  Afterwards 
they  bend  downward,  and  return  obliquely  from  behind  fore, 
ward,  in  a courie  like  the  turning  of  a ram’s  horn,  and  ter- 
minate almoll:  under  their  fuperiqr  extremities,  only  a little 
more  backward  and  outward. 

At  the  pofterior  part  where  they  begin  to  bend  downward, 
a particular  elongation  runs  backward  on  each  fide,  and  ter- 
minates in  a triangular  pointed  cavity,  turned  a little  inward, 
the  two  points  relembling  horns.  Thefe  ventricles  arc  every 
where  lined  with  a continuation  of  the  pia  mater. 

Septum  luddunu  The  tranfparent  partition,  or  feptum  lucU 
dum,  as  it  is  commonly  called,  lies  dire£lly  under  the  raphe 
or  future  of  the  corpus  callofum,  of  which  it  is  a continuation 
and  a kind  of  duplicaturc.  It  is  made  up  of  two  medullary 
laminae,  more  or  lels  leparated  from  each  other  by  a narrow* 
medullary  cavity,  fometimes  filled  with  a feroui  fubfiance. 
This  cavity,  in  lome  {'ubjefli,  reaches  a great  way  backward, 
and  feems  to  con.municate  with  the  third  ventricle  ; and,  as 
well  as  the  other  cavities  of  the  brain,  has  been  found  full  of 
water,  in  cafes  of  internal  hydrocephalus. 


Forni^e^ 
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Fornix,  The  feptum  luciduin  is  un-ted,  by  its  ^owcr  parr, 
to  the  anterior  portion  ot  tha;  particular  onedullary  body,  caU 
led  impr'  pctly  ihe  fornix  with  three  pilkr:>,  becaule  of  lome 
Tcit.inbunce  it  is  tlicUg^ht  to  bear  to  the  arches  01  ai  cicnt 
•vauits  It  IS,  in  reality,  nothing  but  the  toi pus  caliolum  j 
the  lowei  lidc  of  whi'.hisi  kc  a hollovv  ceiLng  with  three 
angIc^,  one  .u  lenor,  and  two  pi.ft  r;or  j and  three  ctiges,  two 
lateral,  and  one  poitcrior.  Tue  lateral  edges  aie  eaC‘i  ter- 
minated by  a large  (cn  icylindrical  border,  like  <.r»,hcs, 
which  uniting  at  the  anterior  at. glc,  forni  by  their  union  what 
is  called  tke  anti  nor  pulur  of  the  fornix s and,  as  they  run 
backward  I'eparateiy  toward  the  two  polterior  angles,  tney 
have  then  the  nauie  of  {he  pojlerior  pillars. 

The  anterior  pillar  being  double,  is  larger  than  either  of 
the  pofterior;  and  the  marks  of  this  duplicity  always  remain. 
Immediately  below  the  balls  of  this  pillar,  we  oblerve  a large, 
white,  fhort,  medullary  rope,  ffretched  tranfVcrlcly  between 
the  two  hcmifpheres,  and  commonly  called  the  anterior  com- 
mijfure  of  the  cerebrum.  It  is  to  this  pillar  that  the  feptuin 
Incidum  adheres.  The  pofterior  pillars  arc  bent  downwrard, 
and  continued  through  the  lower  portions  of  the  ventricles: 
all  the  way  to  their  extremities,  releinbling  a ram’s  horn, 
which  is  a name  that  has  been  given  to  them.  They  gra- 
dually diminifh  in  thicknefs  during  this  courfe  j and  at  their 
outfides  they  have  each  a fmall,  thin,  flat,  collateral  border^ 
to  which  the  name  of  corpora  fimhrlata  is  applied, 

The  poherior  pillars  of  ihe  crura  of  the  fornix  unite  with 
two  medullary  protuberances,  called  p(des  hippocampi.  The 
inferior  furface  of  the  triangular  ceiling,  which  lies  between 
thefe  arches,  is  full  of  tranfverfe,  promirent  iiicduliary  lines; 
for  which  rcalon  the  antients  called  it  tfcJloides  lyra^  com- 
paring it  to  a ftringed  inftrument,  fomething  like  what  is 
now  called  a dul^mer. 


Undc^ 


28 


THE  BRAIN, 


Part  Vf. 


Under  the  fornix,  and  immediately  behind  its  anterior 
crura,  there  is  a hole  of  a confiderable  fize,  by  which  the  two 
lateral  ventricles  communicate  (See  Monro  on  the  Nervon? 
Syftem,  Tab*  IV.) ; and  another  palTage  lead?  down  from 
this,  under  the  different  appellations  ot  foramen  commune  an- 
ieriusy  vuha^  iter  ad  infundibulum^  but  more  properly  iter  ad 
iertium  veniriculutn. 

Eminences,  The  fornix  being  cut  off  and  inverted,  or 
quite  removed,  we  fee  firft  of  all  a yafcular  web,  called  plexus 
choroides^  and  feveral  eminences  more  or  lefs  covered  by  the 
expanfion  of  that  plexus.  There  are  four  pairs  of  eminen- 
ces which  follow  each  other  very  regularly,  two  large  and 
two  fmall.  The  firft  two  great  eminences  are  named  corpora 
frintas  and  the  fecond,  thalami  nervorum  opticorum.  The 
four  fmall  eminences  are  clofely  united  together,  the  anterior 
being  called  nateSf  and  the  pofterior but  it  would  be 
^)etter  to  call  them  fimply  anterior  poferior  tubercles.  Im- 
mediately before  thefe  tubercles  there  is  a fingle  eminence, 
called  glandula  pinealis. 

Corpora  f riaia.  The  corpora  ftriata  got  that  name,  becaufe 
m cutting  them  wlth.the  knife  we  meet  with  a great  number 
of  white  and  afti-coloured  lines  alternately  difpofed,  which  are 
only  the  tranfverfe  fedlion  of  the  medullary  and  cortical  la- 
minae mixed  together  in  a vertical  pofition  in  the  bafis  of 
the  cerebrum,  as  appears  evidently  by  incifions  made  from 
above  downward.  Thefe  two  eminences  are  of  a greyilh  99- 
iour  on  the  furface,  oblong,  roundifh,  pyriform,  and  larger 
on  the  fore  than  on  the  back  part,  where  they  are  narrow 
and  bent. 

They  lie  in  the  bottom  of  the  fuperior  cavity  of  the  late- 
ral ventricles,  which  they  refcmblc  in  fome  mcafure  in  ffiape, 
their  anterior  parts  being  near  the  feptum  lucidum,  from 
which  they  gradually  feparate  as  they  run  backward,  and  di- 
piinifti  in  fize.  They  are  in  reality  the  convex  bottoms  of 
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the  ventricles  ; and  it  is  at  the  lower  part  of  the  interftice, 
between  the  largeft  portions  of  them,  that  we  obferve  the 
greateft  tranfverfe  cord,  named  the  anterior  commiffure  of  the 
cerebrum^  which  we  mentioned  already  in  deferibing  the  an- 
terior pillar  of  the  fornix  callofus.  This  cord  communicates 
more  particularly  with  the  bottom  of  the  corpora  ftriata,  by 
a turn  toward  each  fide. 

^halatni  nervorum  opticorum.  The  thalarai  nervorum  op- 
ticorum  are  fo  named,  becaufe  thefe  nerves  arife  chiefly  from 
them.  They  are  two  large  eminences  placed  by  the  fide  of 
each  other,  between  the  poftcrior  portions  or  extremities  of 
the  corpora  ftriata.  Their  figure  is  hcmirpheroidal  and  a lit- 
tle oval,  and  they  are  of  a whitifti  colour  on  the  furface  ; but 
their  inner  fubftance  is  partly  greyifli  and  partly  white,  fo  that. 
In  cutting  them,  we  fee  ftreaks  of  different  colours  like  thpfe 
of  the  corpora  firiata. 

Thefe  two  eminences  are  clofcly  joined  together ; and  at 
their  convex  part  they  are  fo  far  united,  as  really  to  become 
one  body,  the  whitifli  outer  fubftance  being  continued  uni- 
formly oyer  thetji  both. 

At  the  bottom  thefe  two  eminences  are  elongated  down- 
ward toward  both  fides,  into  two  thick,  round,  whitilh  cords, 
which  feparate  from  each  other  like  horns,  by  a large  curva- 
ture ; and  afterwards,  by  a fmall  curvature  turned  forward  in 
ah  oppofite  direction  to  the  former,  and  reprefenting  the  tip 
of  an  horn,  they  approach  each  other  again,  The  fize  of 
thefe  nerves  diminifhes  gradually  from  their  origin  to  their 
anterior  re-union.  We  fhall  have  occafion  to  mention  them 
more  particularly  in  fpeaking  of  the  optic  nerves. 

Third  ventricle.  Immediately  under  the  union  or  begin- 
ning of  the  thalami  nervorum  ppticorum,  lies  a particular  ca- 
vity called  the  third  ventricle  of  the  cerebrum.  This  cavity 
comnaunicates  at  its  upper  and  fore-part  with  the  palTage  be- 
tween the  two  lateral  ventricles,  and  fends  down  from  its  un- 
der 
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der  and  fore  part  a palTige  through  the  infundibulum.  It 
opens  backwards  into  the  paffage  called  iter  ad  quartum  ven^ 
fruulum, 

injundibulum.  Between  the  bafis  of  the  anterior  pillar  of 
the  tornix,  and  the  anterior  parr  of  the  union  of  the  optic 
thalaini,  lies  a Imall  mecullary  canul,  n^imccl  infundibulum^  It 
runs  vown  towards  the  bafis  of  the  cerebrum,  gradually  con- 
trading,  ard  terminates  by  a fmall  membranous  an  i Uraight 
canal,  in  a Ibftifti  body  fituated  in  the  fella  turcica,  named 
glandula  pituiiaria. 

Plexus  choioides.  I he  plexus  choroides  is  a very  fine  vafi* 
cular  texture,  confifting  of  a great  number  of  arterial  and 
venal  ramifications,  partly  colledled  in  two  loofe  fafciculi, 
vbich  lie  on  each  lateral  ventricle,  and  partly  expanded  over 
the  neighbouring  parts,  and  covering  in  a particular  manner 
the  thalami  nervorum  opticorum,  glandula  pmcalis,  tuoercu- 
la  quadrigemina,  ard  the  other  adjacent  parts  both  of  the 
cerebrum  and  cerebellum,  to  ail  which  it  adheres 

In  each  lateral  j ortion  of  this  plexus,  we  obf'erve  a venal 
truf  k,  the  ramifications  of  which  are  fpread  through  the 
whole  extent  of  the  two  portions.  Near  the  glandula  pinea- 
lis  thele  two  trunks  approach  each  other,  and,  uniting  bthiud 
that  gland,  they  open  into  the  lorcular  or  fourth  linus  of  the 
dura  mater.  When  we  blow  into  one  of  thefe  iruoks  to» 
wa  ds  the  plexus,  the  air  p.fTes  into  all  its  ramifications;  and, 
in  fome  fubjc6s,  thefe  two  veins  form  one  trunk,  which  opens 
into  the  finus. 

The  ventricular  or  loofe  portions  of  the  plexus  often  ap» 
pe^.r  to  contain  a great  number  of  tubertUshke  gbi  ds,  which, 
in  the  natural  ftate,  are  extremely  fmall,  but  grow  bigger  in 
dileafes.  To  be  able  to  examine  them  as  we  ought,  the  loofe 
portions  mufi  be  made  to  fwim  in  clear  water,  and  be  there 
carefully  expanded*  By  the  help  of  a microlcopc  we  then 

fee 
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fee  thefe  tubercles  in  the  natural  (late,  like  ftnall  folliculi,  or 
little  bags,  more  or  lets  flitted. 

Beflcies  this  vakular  web,  or  plexus  of  the  feptum  lucidum, 
the  flaes  of  the  fornix,  of  the  eminences,  ventricles,  canals, 
and  intundibulum,  are  all  covered  by  a very  fine  membrane, 
in  which,  by  i»  jc<itions  or  intlanunations,  we  dilcover  a great 
number  of  very  fine  vefl.  Is.  Tnis  Uicmoraiie  is  m a manner 
a continuation  of  the  pivxus,  and  ihar  ieems  to  be  a detach- 
merit  from  the  pia  mater.  By  the  lame  means  we  likcwife 
difeover  an  extremely  thin  membrane  on  the  infidcs  of  the 
duplicature  ot  the  lep.um,  though,  in  lome  lubjt^s,  thclc 
fides  touch  each  other, 

Glandula  pitmtaria.  The  pituitary  gland  is  a fmall  fjxingy 
body  lodged  in  the  lella  turcica,  between  the  Ipnenoidal  tolds 
of  the  dura  mater.  It  is  a finguiar  kmd  of  lubftance,  and 
feems  to  be  neither  medullary  nor  glanduhr.  On  the  out- 
lide  it  is  partly  greyilh  and  partly  reddilh,  but  white  within. 
It  is  tranlverlely  oval  or  oblong  ; and  on  the  lower  part,  in 
feme  lubjeifls,  it  is  divided  by  a (mail  notch  into  two  lobes, 
like  a kidney  bean.  If  is  covered  by  the  pia  marer  as  by  a 
bag,  the  opening  of  which  is  the  extremity  of  the  infundibu- 
lum; aiid  It  IS  lunounded  by  the  Imail  circutar  iinuies  which 
communicate  with  the  finus  cavernofi. 

^ubtrcula,  I'he  lubercits  a/e  four  in  number,  two  ante- 
rior and  two  poltcnor,  adhering  together  as  if  they  made  but 
one  body  fituared  behind  the  unh>n  ot  the  thaianii  nervorum 
opticorum.  They  are  tranlverleiy  oblong  the  anteiior  being 
a little  more  rounded,  and  fr.iader  or  larger  from  before 
backward,  than  the  poftenor.  'i  heir  iurfate  is  white,  and 
their  inner  (ubfiance  grtyifh.  The  names  of  nates  and  tejles^ 
given  by  the  antients  to  thefe  tubercles,  are  not  very  propC-^ 
there  being  little  refemblance  between  them  and  the  things 
fr('m  which  the  names  ate  taken.  Some  of  the  mi-derns^ 
with  perhaps  flill  Ids  propriety,  have  called  them  tuhercula 
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quadrigemlna.  We  fhall  ufe  the  names,  however,  as  we  find 
them. 

Diredlly  under  the  place  where  the  tubercles  of  one  fide 
are  united  to  thofe  of  the  other  fide,  lies  the  iter  ad  quarium 
ventriculum^  which  communicates,  by  its  anterior  opening, 
with  the  tliird  ventricle,  under  the  thalami  nervorum  opti- 
corum,  and,  by  its  poftcrior  opening,  with  the  fourth  ventri- 
cle, which  belongs  to  the  cerebellum.  ' , 

Foramen  commune  pojierius.  Where  the  convex  parts  of 
the  two  anterior  tubercles  join  thefe  pofterior  convex  parts 
of  the  thalami  nervorum  opticorum,  an  interftice  or  opening 
is  left  between  thefe  four  convexities  i but  it  does  not  com- 
municate with  the  third  ventricle,  for  the  bottom  of  it  is 
fhut  up  by  the  pia  mater.  The  name  of  anus  is  applied  to 
it. 


Glaniula  pinealis.  The  glandula  pinealis  is  a fmall  foft 
greyifti  body,  about  the  fize  of  an  Ordinary  pea,  irregularly 
round,  and  fometimes  of  the  figure  of  a pine-apple,  fituated 
behind  the  thalami  nervorum  opticorum  above  the  tubercula 
quadrigemina.  It  is  fixed  like  a fmall  button  to  the  lower 
part  of  the  thalami,  by  two  very  white  medullary  pedunculi, 
which,  at  the  gland,  are  very  near  each  other,  but  feparate 
almofl:  tranfverfely  toward  the  thalami. 

It  feems  to  be  moftly  of  a cortical  fubftance,  except  near 
the  footftalks,  where  it  is  fomewhat  medullary.  The  foot- 
ftalks  arc  fometimes  double,  as  if  they  belonged  to  the  two 
anterior  tubercles.  This  body  adheres  very  clofc  to  the 
plexus  choroides,  by  which  it  is  covered,  as  we  fhall  fee  here- 
after j and  it  therefore  requires  fome  dexterity  to  feparate  it 
from  the  glandula,  without  altering  its  fituation,  or  breaking 
the  pedunculi.  This  gland  has  been  often  found  to  contain 
gravel.  Below  the  glandula  pinealis  there  is  a medullary 
tranfverfe  cord,  called  the  pojlerior  commijfure  of  the  hemtfpheres 
of  the  cerebrum^ 

§ 4. 
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§ 4.  (Lerehellum* 

Situation  and  figure.  The  cerebellum  is  contained  under 
the  tranfverfe  feptum  of  the  dura  mater,  in  the  under  and 
back  part  of  the  cranium.  It  is  broader  laterally  than  on  the 
fore  or  back  fides,  flatted  on  the  u^per  fide,  and  gently  in- 
clined both  ways,  anfwerabie  to  the  Icptura,  which  Itrvcs  it 
as  a kind  of  tent  or  ceiling*  On  the  lower  fide  it  is  rounder ; 
and  on  the  back  fide  it  is  divided  into  two  lobes,  leparated 
by  the  occipital  feptum  of  the  dura  mater. 

StruBure.  It  confifts,  like, the  cerebrum,  of  two  fubfiances. 
It  has  no  circumvolutions  on  its  furface  ; but,  inftead  ot  them 
numerous  fulci,  which  are  deep,  and  difpofed  in  fuch  a man- 
ner as  to  form  thin  flat  ftrata,  more  or  Ids  horizontal,  be- 
tween which  the  internal  lamina  ol  the  pia  mater  infinuates 
itlelf  by  a number  ot  lepta  equal  to  that  of  the  Itrata. 

Under  the  tranfverle  feptum,  it  is  covered  by  a vaicular 
texture,  which  communicates  with  the  plexus  choroides.  It 
has  two  middle  eminences,  called  appendices  vet  miformes  s one 
anterior  and  fuperior,  which  is  turned  forward  5 the  other 
pofteripr  and  inferior,  which  goes  backward.  There  are  like- 
wife  two  lateral  appendices,  both  turned  outward.  They  arc 
termed  vermiformesy  from  their  relemblancc  to  a large  portion 
t)f  an  earth-worm, 

Bcfidcs  the  divifion  of  the  cerebellum  into  lateral  portions, 
or  into  two  lobes,  each  of  thefe  lobes  icems  to  be  likewife 
fubdivided  into  three  protuberances  5 one  anterior,  one  mid- 
dle or  lateral,  and  one  pofterior ; They  are  not,  in  all  lub- 
jedfs,  equally  diftinguilhed  either  by  their  conyexity  or  limitsj 
but  they  may  always  be  diftinguilhed  by  the  direction  of  their 
ftrata,  thole  of  the  middle  and  anterior  protuberance  being 
|efs  tranfverfe  than  the  pofterior. 

VoL.  U.  E. 
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Fourth  ventricle.  When  we  feparatc  the  two  lateral  por-r 
tlons  or  lobes,  having  firft  macle  a deep  incifion,  we  difcover, 
fir  ft  of  all,  the  pofterior  portion  of  the  medulla  oblongata,  of 
which  hereafter ; and,  in  the  pofterior  furface  of  this  por- 
tion, from  the  tubercula  quadrigemina,  all  the  way  to  the 
pofterior  notch  in  the  body  of  the  cerebellum,  and  a little  be- 
low that  notch,  we  obferve  an  oblong  cavity,  which  is  called 
the  fourth  ventricle ; this  terminates  backward  like  the  point 
of  a writing  pen.  Hence  the  under  end  of  it  is  called  calamus 
fcriptorius. 

At  the  beginning  of  this  cavity  we  meet  with  a thin  me- 
dullary lamina,  which  is  looked  upon  as  a valve  between  that 
canal  and  the  fourth  ventricle,  A little  behind  this  lamina, 
the  cavity  grows  wider  towards  both  fidcs,  and  then  contraifts 
again  to  its  firft  fize.  It  is  lined  by  a thin  membrane,  and 
feems  often  to  be  diftinguiflied  into  two  lateral  parts,  by  a 
kind  of  fmall  groove,  from  the  valvular  lamina  to  the  point 
of  the  calamus  fcriptorius. 

This  membrane  is  a continuation  of  that  part  of  the  pia 
mater  which  lines  the  fmall  canal,  the  third  ventricle,  infun- 
dibulum, and  the  two  great  ventricles.  To  be  able  to  fee  the 
fourth  ventricle  in  its  natural  ftate,  in  which  it  is  narroweft, 
it  muft  be  laid  open  while  the  cerebellum  remains  in  the  cra- 
nium ; and,  in  order  to  that,  the  os  occipitis  mpft  be  fawen 
very  low  down. 

On  each  fide  of  this  ventricle,  the  medullary  fubftance 
forms  a trunk  which  expands  itfelf  in  form  of  laminae 
through  the  cortical  ftrata.  But  here  we  find  the  medullary 
bearing  a lefs  proportion  to  the  cortical  than  it  does  in  the 
cerebrum.  We  difcover  thefe  medullary  laminae  according 
to  their  breadth,  by  cutting  the  cerebellum  in  flices  almoft 
parallel  to  the  bafis  of  the  cerebrum  ; but,  if  we  cut  one  lobe 
pf  the  cerebellum  vertically,  the  medullary  fubftance  will  ap- 
pear to  be  difperfed  in  ramifications  through  the  cortical  fub- 
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fiance.  . Thefe  ramifications  have  been  named  arbor  vitae  s 
and  the  two  trunks,  from  whence  thefe  different  laminae  arife, 
are  called  pedunculi  cerehelli. 

We  cannot  go  on  with  the  defcription  of  the  other  middle 
parts  of  the  ba^  of  the  cerebellum,  before  that  of  the  middle 
parts  of  the  balls  of  the  cerebrum ; becaiife  thefe  two  parts 
are  united,  and  jointly  form  the  medulla  oblongata.  We^ 
fiiall  only  add  here,  that  the  ftrata  of  both  fubfiances  of  the 
cerebellum  are  not  always  of  the  fame  extent  in  the  fame  por- 
tions or  protuberances  of  each  lobe.  This  appears  merely  by 
viewing  the  convex  or  outer  furface  of  the  cerebellum ; for 
there  we  fee,  at  different  diftances,  fome  cortical  ftrata  fhorter 
than  others,  and  likewife  that  the  extremities  of  the  fhort 
firata  gradually  diminifh  in  thicknefs,  till  they  are  quite  loft 
between  two  long  ones. 

If  we  make  a fmall  hole  in  the'external  lamina  of  the  pia 
mater,  over  one  of  the  lobes  of  the  cerebellum,  without  touch- 
ing the  inner  lamina,  and  then  blow  into  the  cellular  fub- 
fiance,  connecting  thefe  two  laminae,  through  a fmall  pipe 
introduced  into  the  hole  j the  air  will  gradually  fwell  that 
fubfiance,  and  feparate  the  ftrata  more  or  lefs  equally  from 
each  other  through  their  whole  extent ; and  We  fhali  fee  at 
the  fame  time  the  difpofition  of  all  the  membranous  fepta  or 
duplicatures  of  the  internal  lamina  of  the  pia  mater,  with  the 
numerous  diftribution  of  the  fine  blood  veffels  which  run  up- 
on it,  efpecially  after  a lucky  injeClion,  or  in  an  inflammatory 
fiate  of  thefe  menibranesi 


§ 5.  Medulla  oblongata 

The  medulla  oblongata  is  a medullary  fubfiance,  fitiiated 
from  before  backward,  in  the  middle  part  of  the  bafes  of  the 
cerebrum  and  cerebellum,  without  any  difeontinuation,  be- 
tween the  lateral  parts  of  both  thefe  bafes  j and  therei^ore  it 

may 
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^nMy  be  looked  upon  as  one  middle  medullary  bafis,  common 
to  both  cerebrum  and  cerebellum,  by  the  reciprocal  continu* 
jty  of  their  medullary  fubflances,  through  the  great  notch  in 
the  tranfverfe  feptum  of  the  dura  mater ; which  common 
balls  lies  immediately  on  that  portion  of  the  dura  mater  lining 
the  balls  of  the  cranium.  The  medulla  oblongata  is  there- 
fore juftly  efteemed  to  be  a third  general  part  of  the  whole 
mafs  of  the  brain,  or  as  the  common  produ£lion,  or  united 
elongation,  of  the  whole  medullary  lubftance  of  the  cerebrum 
and  cerebellum. 

It  is  extremely  d’&ult,  if  not  altogether  impolSble,  to  ex- 
amine or  demonftrate  it  as  we  ought,  in  its  natural  fituation  5 
but  we  arc  obliged  to  do  both  on  a brain  inverted. 

The  lower  tide  of  the  medulla  oblongata,  in  an  inverted 
fituation,  prefents  to  our  view  feveral  parts,  which  arc  in  ge-^ 
neral  either  medullary  produ£lians,  trunks  of  nerves,  or  trunks 
of  blood  velTels. 

The  chief  medullary  prodiK^ions  are  thefc  j the  large  or 
anterior  branches  of  the  medulla  oblongata,  which  have  like- 
wife  been  named  irrura  anterma^  femora^  and  brachia  medullae 
chlongatae,  and  pedunculi  cerebri  : The  tranfvcrle  protuberance, 
called  likewife  ptocejfus  annularis  or  pons  Varotii : The  fmall  or 
pofterior  branches,  called  pedunculi  cerehelli,  or  crura  pojlerio* 
ra  medullae  ohlongatae  ; The  extremity  or  cauda  of  the  medul- 
la oblongata,  with  two  pairs  of  tubercles ; one  of  which  is 
named  corpora  clivaria^  the  other  corpora  pyramidalta  ; and  to 
all  thefe  produdlions  we  muft  add  a production  of  the  infun- 
dibulum and  two  medullary  papillae. 

The  great  branches  of  the  medulla  oblongata  are  two  very 
confiderable  medullary  fafciculi ; the  anterior  extremities  of 
which  are  feparated,  and  the  pofterior  united,  fo  that,  taken 
together,  they  foniewhat  reprefent  a Roman  V.  Thefe  faf* 
ciculi  are  flat,  much  broader  before  than  behind  ; their  lur- 
faces  being  compofed  of  feveral  longitudinal  and  diftindtiy 

proaiinent 
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prominent  medullary  fibres.'  Their  anterior  extremities 
feem  to  be  lofi  at  the  lower  part  of  the  corpora  ftriata ; and, 
it  is  for  that  realon  that  they  are  eficemed  the  pedunculi  of 
the  cerebrum. 

The  tranfverfe  annular,  or  rather  femi-annular  protube-* 
ranee,  is  a medullary  produtflion,  which  feems  at  firft  fight 
to  furround  the  pofterior  extremities  of  the  great  branches  j 
but  the  medullary  lubftance  of  the  protuberance  is  in  reality 
intimately  mixed  with  that  of  the  two  former,  Varolius,  an 
ancient  Italian  author,  viewing  thefe  parts  in  an  inverted  fi- 
tuation,  compared  the  two  branches  to  two  rivers,  and  the 
protuberance  to  a bridge  over  them  both  ; and  from  thence  it 
has  the  name  of  pens  Varolii.  Its  furtace  is  tranfverftly 
ftreaked,  and  is  divided  into  two  lateral  parts  by  a very  nar- 
row longitudinal  depreffion,  which  does  not  penetrate  into 
its  fubftance.  When  we  cut  into  the  fubftance  of  the  pons, 
wc  find  much  cortical  fubfiance  within  it,  and  this  formed 
into  ftriac,  which  run  in  various  dirtilions.  And  the  fame 
thing  will  be  found  with  refptil  to  the  medullary  p-rt  of  the 
brain ; for  there  is  fcarcely  any  part  of  it  but  what  has  cor- 
tical firiae  running  through  it. — bee  Monro’s  Oblervations 
•n  the  Nervous  Syftem,  Tab.  VII. 

The  fmall  branches  cf  the  incdulla  oblongata  are  lateral 
produflions  of  the  tranfverfe  protuberance,  which  by  their 
Toots  feem  to  encompafs  that  medullary  portion  in  which  the 
fourth  ventricle  or  calamus  feriptorius  is  formed.  They  form 
in  the  lobes  of  the  cerebellum,  on  each  fide,  thofe  medul- 
lary expanfions,  a vertical  fedtion  of  which  (hews  the  white 
ramifications  commonly  called  athor  vitae  i and  they  may  bi 
juftly  enough  ftyled  pedunculi  cerehelli. 

The  extremity  is  no  more  than  the  medulla  oblongata  con- 
tradled  in  its  paflage  backward  to  the  anterior  edge  of  the 
foramen  magnum  of  the  os  occipitis,  where  it  terminates  iA 
the  medulla  Ipinalis  \ and,  in  this  part  of  it,  fcveral  things  are 
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to  be  taken  notice  of.  We  fee,  firft  of  all,  four  eminences, 
two  named  corpora  oHvaria^  and  the  other  two  corpora  p^ramU 
dalia.  Immediately  afterwards,  it  is  divided  into  two  lateral 
portions  by  two  narrow  grooves,  one  on  the  upper  fide,  the 
other  on  the  lower.  They  both  run  into  the  fubftance  of 
the  medulla,  as  between  two  cylinders,  flatted  on  that  fide 
by  ^hich  they  are  joined  together. 

When  we  feparate  thefe  ridges  with  the  fingers,  we  ob- 
ferve  a crucial  intertexture  of  feveral  fmall  medullary  cords, 
which  go  obliquely  from  the  fubftance  of  one  lateral  portion 
into  the  fubftance  of  the  other.  M.  Petit,  member  of  the 
Royal  Academy  of  Sciences,  and  doftor  of  phyfic,  is  the 
author  of  this  difeovery,  by  which  we  are  enabled  to  explain 
feveral  phenomena,  both  in  phyfiology  and  pathology  5 of 
which  In  another  place. 

The  corpora  olivaria  and  pyramidalia  are  whitifli  eminen- 
ces, fituated  longitudinally  near  each  other,  on  the  lower 
fide  of  the  extremity  or  cauda,  immediately  behind  the  tranf- 
yerfe  or  annular  protuberances.  The  corpora  pyramidalia 
are  in  the  middle ; fo  that  the  interftice  between  them,  which 
is  only  a kind  of  fuperficial  groove,  anfwers  to  the  inferior 
groove  of  the  following  portion. 

The  corpora  olivaria  are  two  lateral  eminences  fituated  at 
the  outfidc  of  the  former,  and  are  thus  termed  by  Willis, 
Duverney,  Haller,  &c.  but  Winflow  reverfes  the  names. 
Thefe  four  eminences  are  fituated  on  the  lower  half  of  the 
medulla  \ which  obfervation  we  here  repeat,  to  make  it  be 
remembered,  that,  in  all  the  figures  and  demonftrations^ 
thefe  parts  are  reprefented  as  fuperlor,  which, , in  their  natu- 
ral fituation,  are  inferior.  Thus  thefe  eminences  are  under 
the  fourth  ventricle,  and  under  the  pedunculi  cerebelli.  - 

The  tubercula  mammillaria,  which  are  fituated  very  near 
the  produflion  of  the  infundibulum,  have  been  taken  for 
glands  \ probably  becaufe  of  their  greyifli  inner  fubftance, 

which, 
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which,  however,  does  not  feem  to  be  different  from  that  of 
feveral  other  eminences  of  the  medulla  oblongata.  And,  for 
that  reafon,  we  choofe  rather  to  call  them,  from  their  figure, 
tuhenula  mammillariay  than  papillae  medullares, 

Thefe  tubercles  feem  to  have  fome  immediate  relation  to 
the  roots  or  bafes  of  the  anterior  pillar  of  the  fornix ; fo  that 
we  might  call  them,  as  M.  Santorini  has  done,  the  bulbs  of 
' thefe  roots  y though  they  appear  to  be  like  wife  part  of  a conti- 
nuation of  other  portions  of  the  cortical  and  medullary  fub- 
ftance,  of  a particular  texture. 

The  beak  or  tube  of  thelnfundibulum  is  a very  thin  pro- 
du(hion  from  the  fides  of  that  cavity  *,  and  it  is  ftrengthened 
by  a particular  coat  given  to  it  by  the  pia  mater.  It  is  bent 
a little  from  behind  forward,  toward  the  glandula  pituitaria» 
and  afterwards  expands  again  round  this  gland. 

The  membrana  arachnoides,  or  external  lamina  of  the  pia 
mater,  appears  to  be  very  diftindtly  feparated  from  the  inter- 
nal lamina,  in  the  interlaces  between  all  thefe  eminences  on 
the  lower  fide  of  the  medulla  oblongata,  without  any  vifible 
cellular  fubftance  between  them.  The  internal  lamina  ad- 
heres much  more  to  the  furface  of  thefe  interfticcs  than  to 
that  of  the  eminences.  The  external  lamina  is  as  it  were 
buoyed  up  by  the  eminences,  and  equally  ftretched  between 
their  mofl:  prominent  parts,  to  which  it  flicks  very  clofe ; 
and  in  this  refpect  the  roots  or  great  cornua  of  the  optic 
nerves  may  be  joined  to  thefe  eminences. 

We  muft  obferve  in  general  concerning  the  eminences  of 
the  medulla  oblongata,  that  thpfe  which  are  medullary  on 
their  outfides  or  furfaccs,  are  interiorly  either  entirely  corti- 
cal, or  partly  <jprtical  and  partly  medullary,  or  formed  by  a 
Angular  mixture  of  thefe  two  fubftances,  which  ftill  remains 
to  be  unftlded,  as  well  as  many  other  peculiarities  obfervable 
m examining  the  internal  ftrudure  of  the  brain* 
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From  this  common  portion  of  the  cerebrum  and  cerebel- 
lum, arife  almoll  all  the  nerves  which  go  out  of  the  cranium, 
through  the  different  foramina  perforating  its  bafe.  It  like- 
wife  produces  the  medulla  fpinalis,  which  is  no  more  than  a 
common  elongation  of  the  cerebrrm  and  cerebellum,  and  of 
their  different  fubdances  j and  therefore  the  medulla  oblon- 
gata may  juftly  be  faid  to  be  the  fird  origin  or  primitive 
j fource  of  aU  the  nerves  which  go  out  through  the  fpina  dor- 
, and  confec^uently  of  all  the  nerves  of  the  human  body. 

J 69  Medulla  Stptnalis9 

The  medulla  fpinalis  is  only  an  elongation  of  the  extre* 
mity  of  the  medulla  oblongata  ; and  it  has  its  name  from  its 
being  contained  in  the  bony  canal  of  the  fpina  dorli.  It  is 
coniequently  a continuation  or  common  appendix  of  the  ce- 
I rebrum  and  cerebellum,  as  well  becaufe  of  the  two  fubdances 
of  which  it  is  compofed,  as  becaufe  of  the  membranes  by 
which  it  is  inveded. 

In  the  deferiprion  of  the  frefh  bones,  mention  was  made 
of  a ligaraentary  fubftance  which  lines  the  inner  furfacc  of 
this  bony  canah  from  the  great  occipital  foramen  to  the  os 
facrum.  Befides  this,  the  dura  mater,  after  it  has  lined  the 
whole  internal  furface  of  the  cranium,  goes  out  by  the  fora- 
men magr)um  occipitis,  and  forms  a kind  of  funnel,  in  its 
progrefs  downward,  through  the  bony  canal  of  the  ver- 
tebrae. As  it  goes  out  at  the  occipital  hole,  it  joins  the  be- 
ginning of  the  ligamentary  funnel  already  mentioned,  and 
adheres  very  ftrongly  to  it.  That  portion  of  the  pericra- 
nium which  terminates  exteriorly  at  the  edge  of  the  great 
foramen,  joins  the  funnel  hkewife,  which,  by  all  thefe  accef- 
fions  becomes  very  ftrong,  and  capable  of  redding  the  great- 
^d  violences^ 
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^ This  adhefion  of  the  dura  mater  to  the  ligamentary  funnel 
is  gradually  difcontinued  below  the  firfl  vertebra  ; and  from 
thence  the  dura  mater  forms  a feparate  tube,  which  runs 
down  the  bony  canal  all  the  way  to  the  os  facrum,  the  capa- 
city of  it  aniwering  to  that  of  the  canal  j but  it  does  not  ad- 
here clofely  to  the  tides,  as  it  does  to  thofe  of  the  cranium. 
It  is  furrounded  by  a (limy  fubiVance,  which,  near  the  lower 
ond  of  the  canal,  refembies  fat. 

The  fpinal  marrow  confills  of  a cortical  and  medullary 
fubftance,  as  the  cerebrum  and  cerebellum  ; but  with  this 
difference,  that  the  afh-coloured  fubdancc  lies  within  the 
other;  and,  in  a tranfverfe  fe^lion  of  this  medulla,  the  inner 
fubftance  appears  to  be  of  the  form  of  a horle  fhoe,  the  con- 
vex fide  being  turned  forward  and  the  extremities  backward. 

The  body  of  the  medulla  fpinalis  runs  down  to  the,  bottom 
of  the  firft  vertebra  of  the  loin'.,  where  it  terminates  in  a 
point.-  Ihe  lize  of  it  is  proportionable  to  that  of  the  bony 
canal,  fo  that  it  is  larger  in  the  vertebrae  of  the  neck  than 
thofe  of  the  back.  It  is  a little  flatted  on  the  fore  and  back 
parts,  fo  that  we  may  diflinguifli  in  it  two  iides,  one  anterior, 
the  other  pofterior,  and  two  edges.  It  is  likewife  feemingly 
divided  intohwo  lateral  halves  or  cords  by  a groove,  which 
runs  along  the  middle  of  its  anterior  and  pollerior  furfaces, 
being  a continuation  of  thofe  in  the  extremity  of  the  medulla 
oblongata.  The  cords  are  applied  clofely  together,  but  may 
be  eafily  feparatcd  before  as  well  as  behind,  till  we  come  to 
their  middle  or  deepelf  part,  where  they  are  joined  together 
by  a thin  layer  of  cineritious  fubftance  paffing  from  the  one 
cord  into  the  other. 

Each  lateral  portion  fends  off  from  both  the  fore  and  back 
fidcs,  between  the  grooves  and  the  edges,  at  different  diftan- 
ces,  flat  fafciculi  of  nervous  filaments  turned  toward  the 
neareft  edge.  The  anterior  and  pofterior  fafciculi  are  fepa- 
rated  from  each  other  by  the  ligamentum  denticulatum ; then 
VoL.  ir.  F 
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pafljng  outwards,  they  go  through  the  dura  mater  by  two 
diftin£t  openings  very  near  each  other.  Having  penetrated 
the  dura  mater,  the  pofterior  bundle  forms  a ganglion,  from 
the  oppofite  end  of  which  the  trunk  comes  out  again,  and  is 
there  joined  by  the  anterior  bundle. 

The  dura  mater  which  invefts  the  medulla,  fends  out  oii 
each  fide  the  fame  number  of  vaginae,  as  there  are  ganglions 
and  nervous  trunks.  Thefe  vaginae  are  productions  of  the 
external  lamina  ; the  internal  lamina,  which  is  very  fmooth 
and  poiilhed  on  the  infide,  being  perforated  by  two  fmai| 
holes  very  near  each  other,  where  each  vagina  goes  off, 
through  which  holes  the  anterior  and  pvolierior  fafciculi  are 
tranfmitted,  and,  immediately  after  their  pafTage  through  the 
internal  part,  they  unite. 

The  triangular  ipaces  left  between  the  anterior  and  pofle- 
Tier  fafcicvili  and  the  edge  of  the  medulla,  are  filled  from  one 
extremity  to  the  other  by  an  indented  ligament  very  thin  and 
Ihining,  having  the  fame  nutiiber  of  indentations  as  there  arc 
pairs  of  fafciculi.  It  is  clofely  conpeCted  by  numerous 
threads  to  the  pia  mater  at  each  fide  of  the  medulla,  while 
tlfie  oppofite  fide  lends  out  indentations,  the  greater  number 
of  which  run  tranlverlely,  though  others  go  obhtjuely  up- 
wards or  downwards  *,  and  all  of  them,  after  being  fplit  intp 
threads,  are  fixed  to  the  inner  fide  of  the  dura  mater.  The 
under  end  of  the  ligamentum  denticulatum,  runs  as  far  as 
the  os  coccygis,  and  is  what  authors  have  confidered  as  the 
fortieth  pair  of  nerves  * ; from  whence  it  fends  filaments  to 
the  internal  part  of  the  dura  mater,  by  which  the  anterior 
fafciculi  are  difiinguilhed  from  the  pofterior. 

The  membrana  arachnoides  is  here  very  dlftinCl  from  the 
internal  lamina  of  the  pia  mater  : So  that,  by  blowing 
through  a hole  made  in  the  arachnoides^  it  v/ill  (well  from 

one 

* For  this  and  the  three  preceding  paragraphs,  fee  Monjo 
®n  the  Nervous  Syftero,  Tab.  IX.  X.  XVII.  5cc<, 
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one  end  to  the  other,  like  a tranfparent  gut.  Ttie  Internal 
lamina,  called  in  this  olace  Amply  the  pla  mater^  adheres  very 
clofely  to  the  medulla  Ipinalis,  and  lends  many  prodU(5lions 
and  fepta  through  its  fubftance.  If,  by  a hole  made  in  the 
pia  mater,  we  inflate  the  fubftance  of  one  lateral  portion  of 
the  medulla,  the  air  penetrates  through  the  whole  of  it,  and 
the  pia  mater,  which  covert  the  other  lateral  portion^  is  fe« 
parated  from  it. 

The  membrana  arachnoides  adheres  more  clofely  to  the 
pia  mater  at  the  lower,  than  at  the  Upper  part,  being,  as  it 
were,  fufpended  by  the  indented  ligament  which  runs  along 
both  edges  of  the  medulla,  and  is  fixed,  as  was  mentioned 
above,  by  a filament,  to  the  internal  lamina  of  the  dura  mater 
in  each  interftice  between  the  nervous  fafciculi.  It  alfo  gives 
off  elongations^  in  the  fame  manner  as  the  dura  mater,  to 
each  nervous  trunk  or  rope,  as  we  fhall  fee  hereafter. 

J 7.  ^ ^he  Nerves  of  the  Bram  and  Spinal  MarrovOy  from  their 
origin  to  their  going  out  of  the  Cranium  and  Spine, 

The  nerves  arife  either  from  the  brain,  medulla  oblongata, 
or  fpinalis ; and  they  go  out  in  fafciculi  dilpofed  in  pairs. 
They  may  be  divided  into  three  clafles,  viz.  nerves  which 
pafs  through  the  cranium,  nerves  immediately  from  the  fpi- 
tial  marrow,  and  nerves  from  the  brain  and  fpinal  marrow 
conjointly  5 to  which  laft  clafs  the  great  fympachetic  nerve 
belongs.  Ten  pairs  belong  to  the  brain  and  medulla  oblon- 
gata, of  which  nine  go  out  through  the  foramina  of  the  '^ra*- 
nium,  and  the  tenth  arifes  from  the  extremity  of  this  medul- 
la as  it  pafles  through  the  great  occipital  hole ; and  laftly,  29 
pairs  belong  to  the  medulla  fpinalis,  of  which  feven  pais 
through  the  lateral  notches  of  the  vertebrae  cervicis,  twelve 
through  thrTe  of  the  back,  five  through  thofe  of  the  loins, 
and  five  through  the  anterior  holes  of  the  os  fafrurn. 

' We 
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We  fhall,  at  prefent,  only  make  fome  particular  obfcrvations 
on  the  nerves  while  they  remain  within  the  bones,  and  re- 
ferve  the  defeription  of  their  courfe  through  the  whole  body 
to  its  proper  place. 

Nerves  of  the  brain.  The  fird  pair  of  nerves  that  arlfe 
from  the  brain  are  the  oltadory,  anciently  called  procejfus 
inammillares,  Thefe  arc  two  very  flat  and  foft  medullary 
ropes,  each  arifing  firft  by  medullary  fibres  from  the  outfide 
of  the  lower  part  of  the  corpora  ftriata,  between  the  anterior 
and  middle  lobe,  on  each  fide  of  the  cerebrum,  and  afterwards 
by  another  filament  more  internally  \ and  laftly,  by  a third, 
which  is  more  pofierior  and  very  long.  They  run  under  the 
anterior  lobes  of  the  cerebrum,  being  lodged  in  two  fuperfi- 
cial  grooves  in  the  bafis  of  thefe  lobes,  and  lying  immediately 
on  the  dura  mater,  from  the  clinoid  apophyfis  to  the  os  eth^ 
moides. 

They  are  firfl:  of  all  confiderably  incurvated  from  without 
inward  or  toward  each  other,  and,  having  reached  near  tho 
back-fide  of  the  os  eth moides,  they  run  for  a fmall  fpace  pa- 
rallel to,  and  at  fome  diftance  from,  each  other.  Backward 
they  arc  very  thin ; but  their  bulk  gradually  increafes  in  their 
courfe  forward  toward  each  fide  of  the  crifia  galli,  where 
they  terminate  in  elongated  papillae,  the  fubftance  of  which 
appears  to  be  fofter  and  Icfs  white  than  that  of  the  nerves, 
as  Dr  Soemmering  hath  beft  deferibed  in  his  book,  De  Baf 
Mnceph.'et  Orig  Nervor,  to  which  the  reader  is  referred. 

Thefe  papillae  lie  on  the  two  fides  of  the  lamina  cribrofa, 
and  fend  down  a nervous  filament  through  each  hole  of  that 
lamina.  At  the  fame  place,  the  dura  mater  fends  off  the 
fame  number  of  vaginae,  which  invefi  and  accompany  the 
nervous  filaments  and  their  ramifications  on  the  internal 
-parts  of  the  nofe. 

We  have  already  related  the  origin  of  the  fecond  pair,  or 
optic  nerves,  from  the  eminences  called  ihalami  nervorum  op-^ 
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ikorum  ; and  we  have  defcribed  their  great  curvature,  and ' 
traced  them  all  the  way  to  their  re-union,  which  happens 
immediately  before  the  fuperior  part  of  the  glandula  pituita- 
.ria,  and  confequendy  before  the  beak  or  produdlibn  of  the 
infundibulum.  The  internal  carotids  run  upon  the  outfidcs 
of  thelV  nerves,  immediately  after  their  union,  and  before 
they  pafs  through  the  foramina  optica. 

Befides  their  origin  from  the  optic  thalami,  thefe  nerves 
have  likcwife  a kind  of  communication  with  the  tubercula 
quadrigemina  anteriora,  by  very  fine  filaments ; one  extremity 
of  which  is  loft  in  the  tubercles,  the  other  in  the  roots  of 
the  great  arches  or  bodies  of  the  optic  nerves.  They  are  al- 
fo  conne^cd  with  the  crura  cerebri.  The  internal  ftrudture 
of  thefe  nerves  feems  to  change  at  their  entrance  into  the 
optic  holes,  as  we  ftiall  fee  in  another  place. 

The  union  of  thefe  nerves,  by  the  fmall  curvatures  of  their 
cornua,  is  very  difficult  to  be  unfolded  in  human  bodies. 
This  union  is  commonly  found  to  be  very  clofej  bur,  in  fomc 
fubjetfts,  it  Teems  to  be  no  more  than  a ftrong  adhffion  ; in 
others,  to  be  partly  made  by  an  inrerfe<ftion  or  croffing  of 
fibres.  They  have  indeed  been  found  quite  leparate  ; and 
in  other  fubjeffs,  one  of  them  has  been  obferved  to  be  very 
much  altered,  both  in  fize  and  colour,  through  its  whole 
pafTage,  the  other  remaining  in  its  natural  ftate.  1 

The  third  pair,  called  nervi  moiores^  oculi  communes^  oculnres 
tomrnunes^  and  oculo^mufcuiareSy  arife  from  the  crura  cerebri, 
between  the  corpora  albicantia  and  a lulcus  that  leparates  the 
crura  from  the  tuber  annulare,  by  numerous  threads  colle(fts(l 
into  two  bundles,  the  one  a little  longer  than  the  other.  , 
Thefe  foon  unite  into  their  refpe6live  trunks,  which  pierce 
the  dura  mater  behind  the  lateral  parts  of  the  pofterior  apo- 
phyfis  of  the  lella  turcica,  and  pafs  afterwards  along  the  finus 
caverriofi,  by  the  fide  of  the  carotid  artery,  and  all  the  way 

to 
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to  the  broad  portion  of  the  fuperior  orbitary  fifTure,  where 
they  are  divided  in  the  manner  to  be  afterward  defcribed. 

The  fourth  pair,  called  fiervi  trochleares^  mufculares  obitqtii 
Juperiores^  and  moft  commonly  patheticiy  are  very  Imall  and 
tender,  and,  in  proportion,  very  long.  I hey  arilc  each  be- 
hind the  teftes  by  one,  and  fometimes  by  two,  fmall  threads. 
From  thence  they  take  their  courfe  forward  all  the  way  to 
the  edge  of  the  anterior  extremities  of  the  tentorium,  a little 
to  the  outer  fide  of  the  pofterior  clinoid  procefs,  where  on 
each  fide  they  enter  the  duplicature  of  the  dura  mater,  and 
advancing  by  the  fide  of  the  finus  cavernofi,  they  accompany 
the  third  pair  to  the  luperior  orbitary  fiflure. 

The  fifth  pair,  called  nervi  innominati^  or  trigemini^  are  at 
firft  large  trunks  arifing  by  two  talciculi  from  the  outer  and 
fore  part  of  the  crura  terebelli,  where  they  join  the  tuber 
annulare  a little  before  the  feventh  pair.  They  run  down 
obliquely  forward  on  the  extremity  of  the  upper  or  anterior 
fide  of  the  apophyfis  petrofa,  very  near  the  fide  of  the  fella 
fphenoidalis,  where  they  enter  the  duplicature  of  the  dura 
mater  and  finus  cavernofi. 

At  their  entry  into  the  finus,  they  form  a kind  of  flat  irre- 
gular ganglion,  from  which  fome  filaments  are  fent  off  to  the 
dura  mater  ; and,  immediately  afterward,  each  of  them  is  di- 
vided into  three  great  branches,  one  fuperior  or  anterior,  one 
middle,  and  one  inferior  or  pofterior.  The  firft  branch, 
which  may  be  termed  ocularis  or  ophthalmicus^  accompanies 
the  nerves  of  the  third  and  fourth  pairs  through  the  foramen 
lacerum  of  the  fphenoid  bone.  The  fecond,  called  maxUlaris 
fuperior y goes  out  by  the  foramen  rotundum ; and  the  third, 
named  maxillaris  inferior^  by  the  foramen  ovale  of  the  fame 
bone.  As  the  great  trunk  of  this  nerve  runs  down,  it  per- 
forates the  membrana  arachnoides,  which  at  this  place  forms 
a kind  of  ceiling.  ^ 
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The  fi^th  pair,  named  motores  oculorum  exiernty  oculares  or 
cphthalmid  externiy  and  oculo  mufculares  externiy  arc  fmall  nerves, 
but  (till  not  io  fmall  a$  the  fourth  pair ; and  they  have  fome- 
times  been  found  double.  They  arife  from  a fulcus  between 
the  back  part  of  the  tuber  annulare  and  beginning  of  the  me- 
duil4  oblongata,  and  palling  immediately  under  the  tuber, 
they  pierce  the  dura  mater  behind  the  occipital  fymphyfis  of 
the  fphenoidal  bone. 

They  run  on  each  fide  in  the  duplicature  of  the  dura  mater 
to  the  cavernous  linus  \ and  having  entered  that  finus,  each 
of  them  crolfes  the  outfide  of  the  internal  carotid  artery  in 
their  way  to  the  foramen  lacerum.  In  this  courfe,  they  com- 
ir.unicate  With  the  firlt  branch  of  the  fifth  pair,  and  by  a fila- 
ment or  two,  which  arife  from  the  great  fympathctic  nerve, 
and  run  up  with  the  carotid  artery. 

The  Icventh  pair,  named  auditorily  are  each  divided  into 
tyro  portion 1 5 one,  from  its  hardnefs,  when  compared  with 
the  other  parts,  is  called  portio  duiray  or  nervus  fympatheticus 
minor.  This  arifes  from  the  fpace  where  the  crus  cerebelli 
joins  the  tuber  annulare.  The  other  part  is  larger  and  fofter 
than  the  former,  and  is  called  portio  mrMisy  or  the  true  audU 
iory  nerve.  It  arifes  ffom  the  inner  furface  of  the  fourth  ven- 
tricle, and  is  afterwards  joined  by  an  intermediate  portion 
delcribed  by  Dr  Wrilberg.  The  portio  mollis  is  hollowed  out, 
to  receive  the  portio  dura,  which  accompanies  it  to  the  fora- 
men auditorium  internum. 

The  eighth  pair  arife  from  the  pofterior  extremities  of  the 
large  branches  or  crura  of  the  medulla  oblongata,  a little  to 
the  outer  fide  of  the  corpora  olivaria,  hy  numerous  filaments, 
which  are  colle£led  into  two  bundles,  one  called  glojfopharyru 
geumy  the  other  par  vagumy  or  nervus  fympatheticus  medius. 
This  runs  toward  the  foramen  lacerum,  where  it  pierces  the 
ejura  mater,  and  goes  out  through  the  anterior  part  of  that 
hole,  having  been  firft  joined  by  a nervous  portion  that  runs 
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up  from  the  medul?a  fpinalis  through  the  great  occipital  fora- 
men, by  the  name  ot  nervus  accejforius  o6iavi paris^  or  nervus 
fpinalis.  This  additional  nerve  goes  out  with  that  of  the 
eighth  pair  through  the  foramen  lacerum,  lying  behind  it, 
blit  diftinguifhed  from  it  by  a membranous  feptum. 

The  ninth  pair,  called  nervi  hyppoglojji  externi^ 
tnajcresy  and  commonly  gujlatoniy  arile  each  from  the  furrow 
that  feparates  the  corpora  olivaria  and  pyramidalia.  Thefe 
branches  foon  unite  into  a trunk  which  pafTes  through  the 
anterior  condyloid  hole ; fomctimcs  the  branches  form  two 
trunks,  which,  after  piercing  the  dura  mater,  unite  and  go 
through  the  hole  above  mentioned. 

The  tenth  pair,  called  nervi  fub-occipitales y arife  under  the 
ninth  pair,  chiefly  from  the  anterior,  and  a little  from  the  la- 
teral part  of  the  extremity  of  the  medulla  oblongata,  oppo- 
fite  to  the  polterior  part  of  the  condyloid  apophyfis  of  the 
occipital  bone,  by  a Angle  plane  or  fafciculus  of  fmall  fila- 
\ ments  which  pierce  the  dura  mater  directly  from  within  out- 
ward, at  the  fame  place  where  the  vertebral  arteries  perforate 
it  from  without  inwards.  One  or  two  threads  frequently 
come  from  the  back  part  of  the  medulla,  and  are  at  firll  fe- 
parated  from  the  anterior  bundle  by  the  nervus  acceflbrius 
and  ligamentum  denticulatum  j but  afterwards  unite  with  it 
into  one  trunk. 

I^erves  of  the  medulla  fpinalis.  The  nerves  formed  by  the 
lateral  union  of  the  anterior  and  poflerior  filaments  of  the 
medulla  fpinalis,  go  out  of  the  bony  canal  of  the  fpina  dorfi, 
toward  each  fide,  through  the  intervertebrril  holes,  through 
the  anterior  holes  of  the  os  facrum,  and  the  lateral  notches 
of  the  os  coccygis ; and  from  thence  they  have  the  general 
name  of  nervi  vertebrales.  They  are  divided,  in  the  fame 
manner  as  the  vertebrae,  into  feven  pair  of  cervical  nerves, 
twelve  pair  of  dorfal,  five  pair  of  lumbar,  and  five  pair  of 
Siervi  facri. 
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As  the  fpinal  marrow  which  furninies  all  thefe  nerves,  fel- 
dom  goes  lower  than  the  lirll  or  fecond  vertebra  of  the  loins, 
the  fituation  of  the  fafciculi  of  nervous  filaments  muft,  be  dif- 
ferent from  that  of  the  holes  through  which  they  pafs ; and 
feveral  of  thefe  fafciculi,  both  anterior  and  pofterior,  mud  be 
longer  than  the  reft.  This  we  find  from  experience  to  be 
the  cafe,  in  the  following  manner. 

The  fafciculi  of  nervous  filaments  of  the  medulla  fpinalis, 
which  produce  the  cervical  nerves,  run  more  or  lefs  tranf- 
verfely  toward  each  fide  from  their  origin  to  their  paffage 
through  the  intervertebral  holes.  The  fafciculi  which  form 
the  dorfal  nerves  run  a little  obliquely  downward  from  their 
origin  to  the  intervertebral  holes ; and  thofe  which  form  the 
lumbar  nerves  run  down  more  and  more  longitudinally  from 
the  medulla  to  the  holes  by  which  they  go  out. 

The  cervical  fafciculi  therefore  are  very  fhort  in  the  fpinal 
canal  j the  dorfal  fafciculi  are  longer,  and  the  fafciculi  from 
the  loins  and  os  facrum  very  long.  It  muft:  lilcewife  be  ob- 
ferved,  that  the  fafciculi  of  the  four  lowed  pairs  of  the  cer- 
vical nerves,  and  firft  pair  of  the  dorfal  nerves,  are  broader 
and  more  compounded  than  the  following,  becaufe  the  bra- 
chial nerves  are  a continuation  of  thefe.  The  filaments  be- 
longing to  the  lumbar  nerves,  and  thofe  of  the  os  facrum, 
are  likewife  very  broad,  and  made  up  of  numerous  filaments, 
as  being  the  roots  of  the  large  nerves  which  go  to  the  lower 
extremities.  The  dorfal  filaments  are  very  fmall. 

The  cervical  and  lumbar  fafciculi  are  not  only  broader, 
and  confift  of  more  filaments  than  the  dorfal,  but  alfo  fitu- 
ated  much  defer  to  each  other,  the  lumbar  fafciculi  being 
dill  more  fo  than  the  cervical ; whereas  in  the  dorfal  a con- 
Cderable  interdice  is  left  between  the  fafciculi. 

Thefe  lumbar  fafciculi,  from  their  origin  to  the  extremity 
of  the  os  facrum,  form,  through  the  whole  canal  of  the  lum- 
bar vertebrae  and  of  the  os  facrum,  a large  bundle  of  nervous 
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ropes,  called  by  anatomifts  cauda  equinay  becaufe  of  feme  re- 
femblance  which  it  bears  to  a horfe’s  tail,  efpecially  when  ta- 
ken out  of  the  canal,  and  extended  in  clear  water. 

Though  the  medulla  fpinalis  ends  at  the  firft  vertebra  of 
the  loins,  the  vagina  of  the  dura  mater,  by  which  it  is  inveft- 
ed,  is  continued  through  the  reft  of  the  bony  canal  all  the 
way  to  the  extremity  of  the  os  facruin,  and  involves  the  great 
bundle  or  cauda  equina,  the  cords  of  which  pierce  it  on  each 
fide  nearly  oppofite  to  the  places  where  they  pafs  through 
the  intervertebral  holes,  and  the  anterior  holes  of  the  os  fa- 
crum,  almoft  in  the  fame  manner  as  was  faid  above  in  deferib- 
ing  the  general  formation  of  the  vertebral  nerves. 

After  this  vagina  of  the  dura  mater  is  detached  from  the 
fpinal  canal,  by  cutting  the  tranfverfe  branches  which  go  out 
of  the  intervertebral  holes,  it  appears  to  have  evident  marks 
of  elafticity,  for  it  immediately  (brinks  up,  as  an  artery  or 
other  elaftic  ftring  would  do,  when  cut  acrofs.  Therefore  its 
true  length  muft  be  taken  while  it  is  in  JitUy  and  likewife  the 
true  fttuation  of  the  lateral  elongations. 

From  all  this,  a conclufton  may  be  drawn,  of  great  impor- 
tance, not  only  in  anatomical  and  philofophical  inquiries,  but 
alfo  for  underftanding  local  difeafes,  wounds,  &c.  which  is, 
that,  when  we  have  occafion  to  confider  any  particular  nerves 
near  the  vertebrae  of  the  back  or  loins,  or  near  the  os  facrum, 
we  muft  remember  that,  in  the  fpina  dorfi,  the  origin  of 
thefe  nerves  is  not  even  with  their  palTage  out  of  the  fpine, 
but  proportionably  higher.  If,  for  Inftance,  we  enquire  a- 
bout  any  of  the  ioweft  nervi  facri  near  the  os  coccygis,  we 
muft  not  flop  at  the  extremity  of  the  os  facrum,.  but  trace  its 
origin  as  high  as  the  laft  vertebra  of  the  back,  or  firft  of  the 
loins. 

The  membrana  arachnoides  accompanies  the  original  faC- 
ciculi  feparately,  to  their  palTage  through  the  lateral  elonga- 
tions of  the  dura  mater,  forming  a kind  of  duplicature, 
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breaks,  or  difcontinuations,  between  the  cords  which  run  in 
the  vagina  of  the  dura  mater.  The  pia  mater  adheres  very 
clofely  both  to  the  fafciculi  and  filaments  of  which  they  are 
compofed. 

Among  the  original  produdlions  of  the  nerves  of  the  me- 
dulla fpinalis,  we  ought  (Hil  to  reckon  the  formation  of  the 
nervi  accefforii  of  the  eighth  pair.  They  arile  from  the  la- 
teral parts  of  this  medulla  by  feveral  filaments,  about  the 
third  or  fourth  vertebrae  of  the  neck,  and  fometimes  lower. 
They  run  up  on  each  fide  between  the  anterior  and  polferior 
ranks  of  the  nervous  falciculi,  gradually  increafing  in  fize  by 
the  acceflion  of  new  filaments  from  the  pofterior  falciculi. 

Having  reached  above  the  firfi:  vertebra  of  the  neck,  they 
have  a kind  of  adhefion  or  communication  with  the  neigh- 
bouring ganglions  of  the  nervi  fub-occipitales,  or  thole  of  the 
tenth  pair.  Above  this  adhefion  they  receive  two  filaments 
each,  from  the  back  fide  of  the  medulla,  and  afterwards  con- 
tinue their  courfe  towards  the  great  occipital  foramen.  As 
they  enter  the  cranium,  they  communicate  with  the  nerves 
of  the  ninth  and  tenth  pairs ; and  afterwards  they  join  thofe 
of  the  eighth  pair,  with  which  they  return  out  of  the  cranium. 

§ 8.  B/ood  Vejfels  of  the  Brain  and  Medulla  Sfmalls, 

Arteries.  The  arteries  which  fupply  the  cerebrum,  cerebel- 
lum, and  medulla  oblongata,  come  partly  from  the  carotids 
which  enter  the  cranium  through  the  canals  in  the  apophy- 
fes  petrofac  of  the  ofTa  temporum,  and  partly  from  the  ver- 
tcbrales  which  enter  by  the  great  occipital  foramen,  and  lend 
off  the  arteriac  fpinales  into  the  canal  of  the  Ipine  for  the 
medulla  lodged  there. 

All  thefe  arteries  are  divided  into  feveral  branches,  which 
fend  out  a great  number  of  ramifications  diftributed  through 
both  fubflances  of  the  brain,  and  through  the  whole  extent  of 
' the 
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the  pia  mater.  The  dura  mater,  both  of  the  cerebrum  and 
cerebellum,  has  arteries  peculiar  to  itlelf,  which  have  been 
already  defcribed. 

The  internal  carotid  on  each  fide  enters  the  cranium  by 
the  great  caiialis  petrofus,  in  an  angular  or  winding  courfc, 
as  v/as  obferved  in  the  defcription  of  the  Ikeleton,  The  in- 
ner furface  of  this  canal  is  lined  by  a produ^SlIon  common  to 
the  dura  mater  and  inferior  pericranium,  to  which  the  artery 
adlieres  only  by  a loofe  filamentary  fubflance,  wherein  the 
j lexiform  filaments,  belonging  to  the  great  fympathetic  nerve, 
run. 

Having  pafied  through  the  bony  canal,  it  immediately 
bends  upward  towards* a notch  in  the  fphenoidal  bone,  and 
through  that  notch  it  enters  the  cranium.  Immediately  af- 
ter this  it  penetrates  the  cavernous  finus  on  the  fide  of  the 
fella  turcica  ; where  having  formed  a third  curvature,  it  goes 
cut  from  it,  from  below  upwards,  and  is  bent  a fourth  time 
round  the  anterior  clinoid  apophyfis,  from  before  back- 
ward. By 'this  courfe,  it  is  in  a manner  bathed  in  the  blood 
of  the  cavernous  finus,  together  with  the  fixth  pair  of 
nerves. 

After  this  fourth  curvature,  the  internal  carotid  having 
now  reached  the  fide  of  the  infundibulum,  and  confequently 
being  very  near  its  fellow,  thefe  two  arteries  communicate 
fcmetimes  by  a very  fhort  tranfverfe  arterial  produ6lion.  At 
this  place,  each  of  them,  after  fending  a branch  through  the 
foramen  opticum  to  the  eye,  divides  into  two  principal 
branches,  one  anterior,  the  other  pofterior  ; and  fometimes 
into  three  ; in  which  cafe  there  is  a middle  branch  between 
the  two  former. 

The  anterior  branch  runs,  firfl:  of  all,  forward  under  the 
bafis  of  the  cerebrum,  feparating  a little  from  the  fame  branch 
of  the  other  carotid.  They  approach  each  other  again  under 
the  interftice  between  the  two  olfadlory  nerves,  communica- 
ting 
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ting  by  a very  fliort  anaflomofis,  and  fending  fmall  twigs  to 
that  pair  of  nerves.  They  afterwards  feparate,  being  each 
divided  into  two  or  three  rami. 

The  firft  ramus  of  the  anterior  branch  goes  to  the  ante- 
rior lobe  of  the  cerebrum.  The  fecond,  which  is  fometimes 
double,  is  inverted  on  the  corpus  callofum,  to  which  it  gives 
ramihcations,  as  alfo  to  the  falx  of  the  dura  mater  and  middle 
lobe  of  the  cerebrum.  The  third,  which  is  fometimes  a di- 
branch,  fometimes  only  an  additional  ramus  to  the  fe- 
cond, goes  to  the  poherior  lobe  of  the  cerebrum.  This  third 
ramus  is  often  fo  confiderable,  as  to  deferve  to  be  reckoned 
the  middle  branch  of  the  three  principal  ones. 

The  pofterior  branch  communicates  firft  of  all  with  the 
vertebral  artery  of  the  fame  fide,  and  is  then  divided  into  fe- 
veral  rami  on  the  fuperficial  circumvolutions  of  the  cere- 
brum, and  between  thefe  circumvolutions  all  the  way  to  their 
bottom^  The  anterior  and  middle  branches,  when  there  .arc 
three,  diftribute  the  fame  kind  of  ramifications  to  the  cir- 
cumvolutions, and  to  their  interfticcs. 

All  thefe  different  ramifications  run  on  the  duplicature  of 
the  pia  mater,  from  which  they  receive  a kind  of  additional 
coats  ; and  the  capillaries  being  diftributed  upon  ifin  a reti- 
cular manner,  afterwards  penetrate  the  cortical  and  medul- 
lary fubftance  ; in  which  laft  they  terminate  infenfibly. 

' The  vertebral  arteries  enter  through-  the  great  occipital 
foramen,  having  firft  pierced  on  each  fide  the  elongations  of 
the  dura  mater  at  the  fame  place  where  the  fub-occipital 
nerves,  or  thofe  of  the  tenth  pair,  pierce  it  as  they  go  out ; 
the  arteries  in  this  place  lying  above  the  nerves. 

At  their  entry  into  the  cranium,  they  each  fend  feveral  rami- 
fications to  the  cauda  of  the  medulla  oblongata,  and  to  the 
corpora  olivaria  and  pyramidalia:  Which  ramifications  are 
diftributed  on  the  fides  of  the  fourth  ventricle ; produce  the 
plexus  choroides  5 are  fpread  on  the  whole  furface  of  the  ce- 
rebellum i 
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rebellum ; infinuate  themfelves  between  the  ftrata,  always  in- 
vefted  by  the  duplicature  of  the  pia  mater ; and  are  at  length 
loft  in  both  lubftances  of  the  cerebellum. 

The  two  vertebral  arteries  afterwards  turn  toward  each 
other,  for  the  moft  part  immediately  under  the  pofterior 
edge  of  the  great  tranfverfe  or  lemi-annular  protuberance  of 
the  medulla  oblongata,  where  they  unite  and  form  one  com- 
mon trunk.  This  trunk  pafles  direiftly  from  behind  forward, 
under  the  middle  of  the  great  protuberance,  and  partly  in  the 
middle  groove  of  the  convex  furface  of  that  protuberance,  at 
the  anterior  edge  of  which  it  terminates. 

In  its  paftage  through  the  groove,  this  trunk  fends  off  fe- 
veral  fmall  branches  on  each  fide,  which  furround  tranfverfe- 
ly  the  lateral  portions  of  the  protuberance,  and  are  partly 
lodged  in  the  fmall  lateral  grooves  of  thefe  portions.  Thefe 
lateral  branches  are  afterwards  diftributed  to  the  neighbour- 
ing parts  of  the  cerebrum,  cerebellum,  and  medulla  oblon- 
gata. 

This  common  or  middle  trnnk  of  the  vertebral  arteries 
having  reached  the  edge  of  the  great  protuberance,  is  again 
divided  into  fmall  branches ; each  of  which  foon  communi- 
cates with  the  trunk  of  the  internal  carotid  on  the  fame  fide. 
Inftead  of  this  bifurcation,  each  of  the  two  laft,  or  more  an- 
terior lateral  branches,  fometimes  fend  a fmall  branch  for- 
ward, which  form  anaftomofes  with  the  internal  carotids. 

The  principal  arteries  of  the  medulla  fpinalis,  called  com- 
monly arteriae fpinales,  are  two  in  number,  one  anterior,  and 
one  pofterior,  lodged  in  the  grooves  by  which  the  medulla 
is  divided  into  lateral  portions  on  both  fidcs.  They  arife 
from  the  vertebral  arteries,  a little  above  the  great  occipital 
foramen,  where  thefe  arteries  each  fend  a fmall  ramus  down- 
ward, as  foon  as  they  enter  the  cranium ; and  having  got 
under  the  extremity  of  the  medulla  oblongata,  they  lend  off 
two  other  branches  backward. 
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The  firft  two  branches  uniting  foon  after  their  origin,  form 
the  arteria  fpinalis  anterior,  which  runs  down  within  the  ca« 
nal  ot  the  vertebrae,  along  the  anterior  groove  of  the  me- 
dulla. The  other  two  fmail  branches  are  inverted  on  the 
lides  of  the  medulla  oblongata,  and  from  thence  running 
backward,  they  unite  much  in  the  fame  manner  with  the  firft 
two,  and  form  the  arteria  fpinalis  pofierior,  which  runs  dowa 
along  the  pofterior  groove  or  the  medulla  fpinalis. 

The  two  fpinal  arteries,  in  their  cou;  fe  downward  along 
the  medulla,  fend  off  on  each  fide  lateral  ramifications,  by 
which  they  frequently  communicate  with  each  other,  and 
with  the  vertebral,  intercoftal,  lumbar,  and  facral  arteries  j 
fometimes  they  feem  to  be  fplic  for  a little  way,  and  then 
unite  again. 

The  veins  of  the  cerebrum  and  cerebellum,  See,  may,  in 
general,  be  confidered  as  not  only  forming  the  longitudinal 
finus  of  the  dura  mater,  and  the  two  ^ great  lateral  finufes, 
but  alfo  all  the  inferior  finufes  of  that  membrane  ; in  all 
which  finufes  the  veins  terminate  by  different  trunks,  in  the 
manner  already  faid  in  the  defeription  of  the  great  fuperior 
finus.  Their  principal  ramifications  accompany  all  the  cor- 
tical circumvolutions  of  the  cerebrum,  and  diredlions  of  the 
ftrata  of  the  cerebellum,  running  always  in  the  duplicature 
of  the  pia  mater.  The  veins  of  the  plexus  choroides,  in  ge- 
neral, are  of  the  number  of  thofe  already  mentioned. 

The  veins  of  the  medulla  fpinalis  terminate  partly  in  the 
fuperior  extremities  of  the  two  vertebral  veins,  partly  in  the 
two  venal  ropes  termed  JI/ius  venofiy  which  run  down  lateral- 
ly on  the 'Convex  fide  of  the  produdfion  of  the  dura  mater, 
and  form,  at  different  diftances,  reciprocal  communications, 
by  femiannular  arches,  as  by  fo  many  fubordinate  finufes. 
The  two  longitudinal  finufes  communicate  likewife  in  their 
paffage  with  the  vertebral  veins,  in  the  fapie  manner  as  the 
neighbouring  arteries. 
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From  the  foregoing  hiftory  of  the  arteries  belonging  to 
the  brain,  it  appears  that  a very  great  quantity  of  blood,  de- 
rived from  trunks  that  are  near  the  heart,  is,  at  every  pulia- 
tion, fent  to  this  organ  : Dr  Haller  fays  a fixth  part.  Dr. 
Monro  a tenth  part  of  the  whole  circulating  mafs.  Hence 
it  is  probable,  that  the  ftrongeft  parts  of  the  blood,  and  fucli 
as  are  moft  retentive  of  motion,  go  to  the  head.  Is  not  this 
evident  from  the  efFecHis  of  mercurials  exerting  themfelves  al- 
moft  in  the  head  only  ? from  the  fudden  force  and  adlion  of 
inebriating  fpirits  upon  the  head  ? from  the  fhort  ftupor 
which  camphor  excites  ? from  the  heat,  rednefs,  and  fwcat, 
which  happen  oftener  in  the  face  than  other  parts  of  the 
body  ? to  which  add,  the  more  eafy  eruption  of  volatile  and 
contagious  puftules  in  the  face  ? Dr.  Wrifberg,  however, 
obferves,  that  all  thefe  arguments  are  not  of  the  fame  force  ; 
for  mercury,  applied  in  different  ways  to  the  body,  produces 
its  cffe<fls  not  in  the  head  alone ; fince  it  occafions  in  fome 
patients  a diaphorefis,  in  others-  a diarrhoea,  an^  in  others  it 
a^Is  as  a diuretic.  The  well  guarded  paffage  of  the  great 
and  important  veffels  in  their  afeent  to  the  head,  defends 
them  from  any  material  injury.  The  frequent  inofculations 
of  the  one  trunk,  with  the  other  going  to  the  head,  as  well 
as  the  frequent  communication  of  their  branches  among 
themfelves,  leffen  any  danger  that  might  enfue  from  obftruc- 
tion.  Hence,  when  the  carotids  are  tied,  the  animal  neither 
dies  nor  feems  to  be  very  uneafy.  The  confiderable  flexures 
of  the  vertebral  and  carotid  artery  ferve  to  moderate  the  im- 
pulfe  of  the  blood  coming  to  the  brain,  fince  a great  part  of 
the  velocity  which  the  blood  receives  from  the  heart,  is  fpent 
by  the  various  infle(rtions.  To  which  we  may  add,  that  the 
arteries  in  their  afeent,  grow  larger  and  wider. 

With  refpe<il:  to  the  brain,  we  obferve  it  providently  fur- 
rounded  on  all  fides,  firft  by  a fphere  of  bones,  confifting  of 
many  diftin<fl:  portions,  which  fuffer  it  to  extend,  and  at  the 
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fame  time  efFefliially  guard  it  againft  external  preflure.  The 
dura  mater  lines  the  internal  f'urface  of  this  bony  fphere, 
and  is  fo  firmly  attached  to  it  by  a vaft  number  of  fmall  vef- 
fels,  as  to  be  no  where  cafily  ieparablc  in  a healthy  perfon  5 
this  membrane  being  very  thin  and  fmooth,  adheres  lels  firm- 
ly to  the  bones,  and  more  ftfongly  to  the  futures.  In  young- 
er fubjedls,  the  adhefion  of  the  dura  mater  to  the  Ikull  is  lo 
great,  that  the  reparation  of  it  pulls  of  the  fibres  of  the 
bones,  to  which  it  is  connected.  In  adults,  many  of  the  vef- 
fels  being  effaced,  it  becomes  more  eafily  feparablfe ; yet  it  is 
licrt  without  Ibme  force  that  the  diira  matfcr  can,  even  in  old 
men,  be  feparated  from  the  ikull.  The  bloody  drops  which 
appeaf  on  the  furface  of  the  dura  mater,  after  removing  the 
cranium,  are  oCcafioned  by  the  rupture  of  the  veffels  going 
from  the  membrane  into  the  fubftance  of  the  brain.  Hence 
appears  the  vanity  of  all  that  has  been  advanced  concerning 
the  motion  of  the  dura  mater.  As  to  the  motion  which  is 
remarked  by  the  writers  ot  obfervations  upon  wounds  in 
this  part,  it  feems  to  be  in  confequence  of  the  beating  of  the 
arteries,  or  of  the  brain  fwelling  during  expiration.  That 
part,  fays  Dr  Haller,  which  is  properly  the  dura  mater, 
viz.  the  inner  portion,  has  neither  nerves  nor  fenfation,  nor 
irritability,  while  the  outer  part  is  fupplied  with  fmall  nerves 
and  blood  veffels  coming  through  all  the  holes  of  the  Ikull. 
Later  phyfioiogifts,  however,  obferve  in  general,  that  the 
dura  mater  has  few  nerves,  and  only  little  lenfibiiity  in  the 
found  (late  ; but  furgical  phenomena  Ihew  that  it  is  not  to- 
tally deftitutc  of  lenfibiiity. 

The  internal  part  of  the  dura  mater,  leaving  the  external 
part  adhering  firmly  to  the  bones  of  the  flcull,  runs  inwards 
to  form  the  proctffes,  which  ferve  to  prevent  the  parts  from 
preffing  one  another  in  all  fituations  and  poftures  of  the  bo- 
dy. Thefe  proceffes  likewiic  hinder  one  part  of  the  brain 
from  bruifing  the  other  by  any  (hock  or  concuiEon.  Hence 
VoL.  II.  , H it 


f^rt  VI 


S^■  THE  BR AIK', 

it  is,  that  In  aflive  quadrupeds,  where  a concuflion  is  mofc 
likely  to  happen,  the  Brain  and  cerebellum  are  divided  by  a 
bony  partition. 

With  rcfpedl  to  the  glands  of  Pacchioni  placed  near  the 
falx,  their  ufe  is  not  yet  fufliciently  known.  The  vapour, 
which  exhales  from  the  furfacc  of  the  pia  mater,  is  not  fepa- 
. rated  by  thefe  glands,  for  it  is  every  where  exhaled,  even  in- 
to the  ventricles,  where  there  are  no  gknds ; but  it  plenti- 
fully tranfpires  every  where  from  the  mouths  of  the  leaft  ar- 
teries; as  we  fee  by  experience,  when  water  or  glue  are  in- 
jefted,  which  fweat  out  through  every  point  in  the  furface 
of  the  pia  mater. 

The  next  covering  of  the  brain  is  the  arachnoides,  which 
furrounds  the  whole  furface  of  the  brain,  as  the  former  does 
the  internal  cavity  of  the  cranium.  This  very  thin  or  tender 
member,  being  pellucid  like  w^atcr,  every  way  furrounds 
the  brain,  wdiofe  inequalities  it  climbs  over ; and  although  it 
be  fo  extremely  thin,  yet  it  is  tolerably  ftrong,  and  furrounds 
the  larger  vefTels,  fo  as  to  make  them  feem  to  run  between 
the  pia  mater  and  arachnoides. 

The  third  or  innermofl  covering  of  the  brain,  which  is 
foft  and  cellular,  is  properly  the  pia  neater.  This  immediate- 
ly invehs  the  whole  furface  of  the  brain  and  fpinal  marrow 
on  all  fides,  is  tender,  and.confifts  of  a vaft  number  of  fmail 
vefTels  which  are  joined  together  by  cellular  matter,  and  con- 
veyed into  the  fubflance  of  the  brain. 

The  veins  of  the  brain  are  not  difpofed  in  the  fame  man- 
ner with  thofe  in  other  p*rts  of  the  body.  For  they  have 
no  valves,*  nor  do  they  run  together  in  company  with  the  ar- 
teries, nor  have  their  trunks  the  flrucSlure  which  is  common- 
ly obferved  in  the  other  veins.  The  veins  from  the  different 
parts  of  the  brain  run  into  finufes  already  dcfcribed. 

The  great  quantity  of  blood  which  goes  to  the  brain,  the  > 
greater  impuife  with  which  it  is  fent  into  the  carotid  arteries, 
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the  fecurity  of  this  part  from  every  kind  of  prefiure  by  a 
ftrong  bony  fence,  the  flower  motion  of  the  blood  through 
the  abdominal  vifccra  and  lower  extremities,  and  the  perpe- 
tual exercile  of  the  brain  and  fenfss,  all  determine  a copious 
flux  of  blood  to  thefe  parts ; fome  other  caufes  alfo  ferve  to 
fill  the  head  largely  with  blood.  Hence  it  is  that  a rednefs 
of  the  face,  a turgefcence,  a fparkling  of  the  eyes,  with  a pain 
©f  the  head,  a pulfation  or  throbbing  of  the  arteries,  and  a 
bleeding  at  the  ncfe,  are  produced  by  violent  exercifes  or 
motions  of  the  body.  Hence,  therefore,  it  is  evident,  that 
if  the  veins  were  of  a thin  ftriiclure,  and  round  fhape  in  the 
brain,  they  would  unavoidably  be  in  greater  danger  of  rup- 
turing, (to  which,  even  in  their  prefent  flate,  they  are  of- 
ten liable),  and  confequently  apoplexies  would  be  much  more 
frequent.  To  avoid  this  inconvenience,  therefore,  nature 
has  given  a diflerent  figure  to  the  veins  carrying  the  blood 
from  the  brain,  by  which  they  are  more  eafily  and  largely 
dilatable,  becaufe  they  make  an  unequal  reliflance ; Their 
texture  is  like  wife  very  firm,  and  mor^  difiicultly  ruptured,  efpe- 
daily  in  the  larger  finufes,  which  perform  the  office  of  trunks; 
but  as  to  the  finufes  of  the  lefier  fort,  they  are  either  round, 
half  cylindrical,  or  of  an  irregular  figure.  Befides  this,  na- 
ture has  guarded  the  finufes  by  crofs  beams,  or  fraena,  inter- 
nally, made  of  ftrong  membranes,  and  detached  from  the 
right  to  the  left  fide  at  the  bottom  of  the  finus,  which,  in 
greater  diftenfions,  they  draw  towards  a more  acute  angle, 
flrengthening  and  guarding  it  from  a rupture.  She  has  like- 
wife  furnifhed  thefe  veins  with  numerous  inofculations,  by 
which  they  communicate  with  one  another,  with  the  external 
veins  of  the  head,  and  with  thofe  of  the  fpinal  marrow  ; and 
by  this  contrivance,  they  are  capable  of  evacuating  themleives 
more  eafily  whenever  they  are  overcharged  with  blood. 

Some  writers  have  doubted.  Whether  a part  of  the  arte- 
rial blood  is  not  poured  into  the  finufes  cf  the  brain  ; and 
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whether  the  finufes  have  not  a pulfation  excited  from  that 
blood  ? That  they  have  no  pulfation,  Dr  Haller  fays,  is  paft 
doubt ; becaule  the  dura  mater  every  where  adheres  firmly 
to  the  fkull,  but  much  more  firmly  in  thofe  parts  which  are 
the  feats  of  the  finufes.  But  Dr  Monro  obfervcs,  that  whilft 
the  heart  is  performing  its  fyltole,  the  arteries  here,  as  elfer 
where,  may  be  dilating  ; and,  in  the  mean  time,  a quantity 
of  blood,  equal  to  that  which  is  dilating  them,  is  pafling  out 
of  the  head  by  the  veins.  Set  Obf.  on  the  Nervous  Syftem. 
Indeed  the  fjnules  receive  liquors  injected  by  the  arteries  ; 
but  whether  they  tranfude  through  the  fmall  exhaling  arte, 
rial  vtiTels,  or  whether  they  flrft  make  a comp»cie  circle 
through  the  veins,  as  indeed  is  much  more  probable,  we  are 
not  yet  furnilhed  with  experiments  enough  to  determine. 

All  the  bioed  of  rhe  brain  is  finally  conveyed  into  the 
jugular  veins,  which  are  very  dilatable,  and  are  for  that  reafoa 
guarded  with  valves  to  prevent  a return  of  the  venous  blood 
from  the  right  auntie,  being  at  the  lame  time  furrounded 
with  much  cellular  iubflance.  As  to  the  blood  which  goes 
from  the  bead  to  the  vertebral  veins,  it  is  a very  inconlide- 
rable  quantity  i but  the  jugulars  anlwer  in  iuch  a manner 
to  the  great  upper  vena  cava,  that  they  afford  the  beft  and 
cafieft  pviffage  for  the  blood  to  return  to  the  heart  in  a di- 
rect courfe.  The  branches  of  thefe,  i,  e,  jugular  veins,  are 
nearly  the  fame  with  the  branches  of  the  arteries,  namely, 
one  going  to  the  brain,  and  another  to  the  face. 

The  veins  form  innumerable  anaflomofes  with  one  another, 
that  the  blood  may  return  with  the  greateft  cafe  from  the 
head,  the  repletion  of  which  is  very  dangerous.^  The  brain 
is  alfo  more  eafily  evacuated  in  the  time  of  infpiration,  for  it 
then  fubfides,  as  we  fee  when  the  fkull  is  opened,  but  fwells 
during  the  time  of  expiration.  Hence,  blowing  the  nofe, 
fneezing,  and  coughing,  are  dangerous  to  thofe  whofe  brain 
is  fwelled  by  retained  blood. 
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Whether  lymphatic  veiTels  are  to  be  feen  in  the  brain,  Is 
queltioned  by  fome  writers.  Dr  Haller  thought  it  probable 
that  no  lymphatic  veflels  are  in  the  brain,  becaufc  no  conglo- 
bate glands  are  found  there ; and  that  the  fuperfluous  moifture 
is  abforbed  by  the  red  veins.  But,  according  to  rooft  of  the 
prefent  phyfiologihs,  lymphatic  veflels  take  up  the  fuper- 
Buous  fluids  of  the  brain,  as  well  as  of  the  other  parts  of  the 
body,  although  they  cannot  be  diftindtly  (hewn. 

Scarcely  in  any  vilcus,”  fays  Dr  Wrilbcrg,  has  the 
exiftence  of  lymphatic  veflels  been  ottencr  aflerted,  and  again 
denied,  than  in  the  brain.  Although,  indeed,  I am  fully 
certain,  that  a group  of  lymphatic  giancs  is  nowhere  found 
without  lymphatic  veflTels,  I could  not,  however,  aflTert  that, 
where  glands  do  not  appear,  lymphatic  veflTels  are  wanting. 
By  analogy  drawn  from  the  whole  body,  and  all  the  vifcera, 
I am  led  to  think  that  the  brain  is  not  deftitute  of  its  aque- 
ous veflTels,  and  that  they  run  in  particular  upon  the  furface, 
not  in  the  middle  of  its  fubftance,  although  I myfelf  have 
never  feen  any  other  than  thofe  going  on  the  choroid  plexus 
towards  the  tentorium,  and  on  the  inner  furface  of  the  dura 
^ mater,  in  the  courfe  of  the  fuperior  longitudinal  finus.  The 
induftrious  and  celebrated  Summering  confirms  the  obferva- 
tions  of  King,  Collins,  and  Pacchioni,  who  faw  lymphatics 
upon  the  pia  mater.  I wouM  alk,  IVlay  they  be  joined  with 
the  glands  of  Pacchioni  ? May  thefe  corpufeks  fupply  the 
place  of  lymphatic  glands 

It  now  remains  for  us  to  fpeak  of  the  encephalon  itfelf. 
Upon  the  furface  of  the  brain  lies  the  cortex,  the  fabric  of 
which  has  been  a long  time  controverted  ; but  it  is  now 
fufiiciently  evident,  from  anatomical  injc^lions,  that  the 
greater  part  of  it  confifts  of  mere  velTeis,  which  are  every 
way  inferted  from  the  fmall  branches  of  the  pia  mater,  de- 
tached like  little  roots  into  the  cortical  fubflarxe.  Thefe 
veflels,  in  their  natural  ftate,  convey  a jui^e  much  thinncir 
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than  blood  ; although,  in  fome  difeafes,  and  by  ftrangling, 
they  often,  efpecially  in  brutes  and  birds,  receive  even  the 
red  parts  of  the  blood.  The  remaining  part  of  the  co^^ex, 
which  is  not  filled  by  any  injection,  is  probably  either  an  af- 
femblage  of  veins,  or  of  yet  more  tender  velTds ; for  no  dif- 
fimilar  parts  are  apparent  in  the  cortex,  whilft  it  is  in  an  en- 
tire or  natural  ftate  j and  hence  we  are  not  permitted  to  con- 
clude that  part  of  it  is  tubular,  and  part  folid.  As  to  glan- 
dules making  the  fabric  of  the  brain,  that  notion  has  been 
difearded  By  univerfal  confent,  as  not  being  founded  on  the 
leaft  probability. 

In  order  to  gain  a knowledge  of  the  nature  of  the  medulla, 
which  lies  under  the  cortex,  we  are  to  confider  the  anatomi- 
cal ftruclure  of  this  part  of  the  human  brain,  compared  with 
the  brains  of  brute  animals  and  filh.  This  part  of  the  brain, 
therefore,  which  lies  immediately  under  the  outer  gyri  or 
convolutions  of  the  cortex,  is  of  a white  colour,  and  becomes 
gradually  broader,  and  more  abundant ; fo  that,  at  length,  it 
makes  up  the  whole  oval  fedlion  of  the  brain,  except  only  the 
gyri  in  the  circumference. 

The  nerves  of  the  brain,  as  well  as  of  the  fpinal  marrow, 
divide  into  branches  like  the  blood-velTels,  but  in  acute  an- 
gles, and  often  in  a courfe  manifefily  retrograde,  they  gene- 
rally, but  not  always,  gradually  become  fofter,  and  lefs  bulky, 
as  they  recede  from  the  brain,  till  at  length  their  ultimate 
extremities,  which  are  feldom  vifible,  feem  to  terminate  in  a 
pulp,  by  depofiting  the  firm  integuments  with  which  they 
, were  covered,  as  we  obferve  in  the  optic  nerve.  The  redli- 
Imeal  courfe  of  the  fibres,  continued  from  the  brain  itfelf, 
is  never  broken  off  by  the  divifion  or  fplitting  of  a nerve  in- 
to fmaller  threads ; but  the  fibres  themfelves  recede  from 
each  other  by  an  opening  of  the  cellular  fubftance  that  tied 
them  together.  This  appears  from  the  diforders  which  are 
determined  not  to  all,  but  only  to  fome  lingle  parts  of  the 
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body,  by  injuries  of  the  brain  ; as  a lofs  of  the  voice,  dcaf- 
nels,  dumbnefs,  and  pallies  of  particular  mufcles.  The  nerves 
are  connected  in  their  courfe  by  the  cellular  fubflance  to  the 
adjacent  parts,  but  have  hardly  any  elafticity  5 whence  they 
do  not  fly  back  after  being  cut,  but  only  expel,  by  the  con- 
tradion  of  their  integuments,  the  foft  medulla  which  they 
include.  Though  they  be  ever  fo  much  irritated,  they  are 
neither  contracted,  nor  rendered  fhorter  during  the  muf- 
cular  motion  which  theyv  produce.  A great  many  nerves, 
fays  Haller,  are  fent  into  the  mufcles  j many  of  them  go  to 
the  Ikin  ; fewer  to  the  vifccra,  and  very  few  to  the  lungs, 
Wrilberg,  however,  obferves,  that  more  nerves  manifeftly 
enter  the  organs  of  fenfe  than  the  mufcles  *,  and  that  the 
lungs  are  fupplied  with  more  nerves  than  the  fplecn,  uterus, 
and  other  vifeera,  Haller  alfo  aflerts,  that  no.  nerves  go  to 
the  dura  and  pia  pater,  arachnoides,  tendons,  capfules,  and 
ligaments.  That  thefc  parts  have  few  nerves  is  certain  ; but 
that  nerves  can  be  traced  into  fome  of  them,  efpecially  into 
ligaments,  cannot  now  be  denied. — See  Monro  and  Walters's 
Tables.  They  make  frequent  inolculations  vvith  each  other 
or  one  trunk  gives  off  many  branches,  and  from  the  con- 
junction of  thefe  branches,  the  nervous  ganglia  are  princi- 
pally formed  ; e,  hard  nervous  tumours,  for  the  mofl:  part 
repleniflied  with  blood-veflels,  and  included  in  a firm  mem- 
brane. Thefe  Dr  Monro  confiders  as  fources  of  nervous 
matter  and  energy  ; for  they  are  full  of  nervous  fibrillae,  in- 
termixed with  a yeilowifh  or  reddifli  brown  fubftance,  fome- 
thing  fimilar  to  the  cortical  fubftance  of  the  brain — See  Ob- 
fervations  on  the  Nervous  Syftem. 

Thus  much  we  are  taught  by  anatomy  concerning  th© 
brain  and  nerves  *,  it  now  remains  that  we  explain  the  phyfi- 
elogical  ufes  of  t.nefe  parts.  Every  nerve  that  is  irritated  by 
any  caufc  pr-xlv.o-:3  a fharp  fenfe  of  pain.  To  feel  or  per- 
ceive is  t.;  : changed  or  afieCled  by  a change  or 
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affe<n:Ion  of  the  body.  It  is  the  medullary  part  of  the  nerve 
which  feels.  If  the  nerve  was  endowed  with  any  peculiar 
fenfe,  that  fcnfe  periflies  when  the  nerve  is  comprelTed  or  cut 
through ; the  fenfes  of  the  whole  body  are  Idft  by  a com- 
preflion  of  the  brain,  and  a preflure  of  the  fpinal  marrow 
deprives  only  thofe  parts  which  are  below  it  of  fenfation. 

If  a preflure  be  made  on  the  brain  where  particular  nerves 
arife,  then  only  thofe  fenfes  depending  on  thefe  nerves  are 
loft.  Thofe  parts  of  the  body  that  are  furnilhed  with  nerves, 
are  the  Only  parts  endued  with  fenfation,  which  is  greater  in 
proportion  to  the  quantity  of  nerves  fent  to  the  parts,  of 
which  we  have  examples  in  the  eye  and  the  penis  j thofe 
have  Icfs  fenflbility  which  receive  few  nerves,  as  the  vifeera  ; 
and  thofe  which  have  fewell  nerves,  as  the  dura  mater,  ten- 
dons, ligaments,  fecundincs,  bones,  and  cartilages,  have  littld 
or  no  fenfation  in  the  found  ftate. 

It  is  therefore  evident,  that  all  fenfation  arifes  from  the 
impreflion  of  an  aflive  fubftance  on  fome  nerve  of  the  hu- 
man body ; and  that  the  lame  is  then  reprefented  to  th6 
mind  by  means  of  that  nerve’s  conneffion  with  the  brain. 
It  feems  to  be  falfe,  that  the  mind  perceives  immediately  by 
means  of  the  fenforia  and  branches  of  the  nerves.  For  this 
opinion  is  refuted  by  the  pains  felt  after  amputation,  by  the: 
celTation  of  all  pain  when  the  nerve  is  comprelTed,  and  by 
defedts  or  faults  of  the  fenfes  in  confequence  of  difeafes  of 
the  brain.  And  that  the  elFedl  of  the  fenfes  is  preferved  irt 
the  brain,  is  evident  from  the  lofs  of  memory  which  follows 
an  injury  or  eompreffion  of  the  brain ; and  alfo  from  the  de- 
lirium which  happens  in  fome  difeafes,  and  the  ftupor  and 
lleepincfs  which  happen  in  others. 

Another  office  of  the  nerves  is  to  excite  motions,  even  the  ' 
moft  violent,  in  the  mufclcs.  When  a nerve  is  irritated,  eve- 
ry mufcle  to  which  it  goes  is  immediately  convulfed  j or,  if 
it  fends  branches  to  icvcral  mufcles,  they  are  all  convulfed  at 
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the  fame  time.  This  happens  both  during  the  life  of  the 
animal,  and  a little  after  its  death,  while  all  the  parts  remaia 
moift.  By  a gre^t  irritation  other  mulcles,  befides  thofe  to 
which  it  lends  branches,  are  thrown  into  convullions,  and  af- 
terwards the  whole  body,  hor  is  it  iiecefTary  that  the  nerve 
Ihould  be  whole  5 for  even  when  it  is  cut,  an  irritation  of  it 
will  excite  limilar  motions  in  thb  mufcles.  On  the  other 
hand,  when  a nerve  is  comprtfled  or  tied,  a pally  follows  ; 
that  is,  the  mufcles  which  have  their  nerves  from  it  lie  un- 
moved, when  they  are  commandetj^  by  the  will  to  a^  ; but 
they  recover  their  motion  when  the  conipreffion  is  removed, 
provided  the  nerve  has  received  no  hurt. 

But  the  medulla  of  the  brain  being  vellicated,  or  Irritated 
deeply  in  its  crura,  dreadful  convuilions  enfue  throughout 
the  whole  body ; and  this  efFed  is  univtrfaliy  produced,  what 
part  of  the  brain  foever  be  irritated ; whether  it  be  the  braiu 
itfell,  the  cerebellum,  or  the  corpus  callohim.  The  fame 
conlequences  alio  follow,  if  the  fpinal  marrow  be  irritated. 
But  if  the  encephalon  itltif  be  coniprcfied  in  any  part  what- 
ever, there  follows  thence  a lols  of  lenfc  and  motion  in  that 
pan  of  the  body  whole  nerves  come  from  the  affedted  or 
comprelkd  quarter  ot  the  brain.  This  fa£l  is  proved  by  ex- 
periments made  in  uilcaies  of  the  brain,  where  the  origin  of 
particular  nerves  have  been  compreifed  j thus  the  voice,  the 
power  of.  degiutition,  the  motion  of  an  arm  or  a leg  are  loft, 
if  the  origin  of  the  nerves,  on  wivch  thele  faculties  and  mo- 
tions depend,  be  comprefted.  This  is  ft  ill  more  evident 
in  irritations  or  compreflions  of  the  fpinal  aiairow,  which, 
produce  relpedively  convulftons  or  pallies  of  thofe  parts  that 
receive  nerves  from  cr  below  the  place  injured.  If  any  large 
portion  of  the  brain  be  com prt  fled  by  nn  extravafation  of 
blood,  by  a colle<ftion  of  water,  by  a feirrhus,  or  by  an  inr- 
padfed  bone^  or  by  any  mechanical  caule  whatever,  then,  in 
proportion  to  the  violence  of  the  compreffion,  there  will 
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follow  either  a partial  or  a total  lofs  of  the  power  of  motion, 
thofe  organs  obedient  to  the  will  being  alFe^led  in  confe- 
c^uence  of  a flighter  coraprefiion  ; but  all  the  organs,  if  the 
prelTure  be  great.  The  effedls  above  recited  ceafe  w^hen  the 
caufe  is  removed.  It  may  be  proper  to  add,  that  if  the  fpi- 
nal  marrow  be  hurt  in  the  neck,  death  immediately  follows, 
probably  becaufe  the  nerves  of  the,^  heart  chiefly  arife  from 
that  part. 

From  thefe  conflderations,  we  cannot  doubt  that  the  caufe 
of  all  ri^ution  in  the  human  body  arifes  from  the  brain,  and 
its  annexed  cerebellum  and  fpinal  marrow  j and  that  it 
thence  proceeds  through  the  nerves  fo  all  the  mufcular  parts 
of  the  body.  Befides,  the  caufe  of  this  motion  cannot  refide 
in  the  parts  themfelves,  becaufe  otherwifc  the  moving  caufe 
would  continue  to  a£l  after  being  feparated  from  the  brain  ; 
nor  would  it  be  increafed  by  irritating  the  brain,  or  weaken- 
ed by  a comprelTure  of  it. 

Is  there  in  the  brain  any  principal  part,  in  which  the  origin 
of  all  motion,  and  the  end  of  all  the  fenfations  reflde,  and 
where  the  fouf  has  its  feat  I Is  this  opinion  proved  by  the  fre- 
quent obfervation,  that  the  fenfes  are  fometimes  entire,  and  that 
motion  likewlfe  remains,  though  the  brain  be  materially  in- 
jured ? Is  the  feat  of  the  foul  in  the  corpus  caliofum  ? Is 
this  opinion  fhewn  by  the  greater  fatality  of  wounds  or  dif. 
cafes  in  the  corpus  caliofum  i Is  this  body  fufHciently  con- 
ne<Sled  with  the  nerves  ? Are  there  any  experiments  w’hich 
prove  that  from  thened  the  fifth,  feventh,  and  other  nerves 
arife  ? Doth  not  the  fame,  or  even  greater  mortality  of 
wounds  in  the  medulla  fpinalis  prove  the  fame  thing  ^ Yet 
this  is  not  the  feat  of  the  foul,  fince  though  it  is  comprefled, 
or  even  deftroyed,  the  perfon  will  furvive  a long  time  with 
the  perfect  ufe  of  all  his  mental  faculties.  Laftly,  this  opi- 
nion is  oppofed  by  numerous  faifls  : Birds  have  no  corpus 
callofami  and  wounds  in  that  body  are  not  more  mortal 
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than  thofe  in  other  parts  of  the  brain,  as  appears  from  un- 
doubted experiments. 

The  prerogative  of  exciting  vital  motions,  is  not  more 
peculiar  to  the  cerebellum  than  to  the  other  parts  of  the  ence- 
phalon ; nor  does  it  fufficiently  appear,  that  the  vital  and 
animal  functions  are  diftincl : For  the  cerebellum  does  not 
produce  the  nerves  of  the  heart  and  of  the  other  vital  or- 
gans, and  the  brain  thofe  which  go  to  the  organs  of  fenfe 
and  voluntary  motion.  From  the  cerebellum  the  fifth  nerve 
is  moft  evidently  produced  ; but  that  goes  to  the  tongue, 
pterygoid,  buccinator,  temporal  and  frontal  mufcles,  to  the 
ear,  the  eye,  the  noftrils ; parts  which  are  either  moved  by 
the  will,  or  deftined  for  fenfe.  Again,  the  fame  nerve,  like 
the  eighth,  fends  vital  branches  to  the  heart  and  lungs,  ani- 
mal and  voluntary  ones  to  the  larynx,  and  fenfitive  ones  to 
the  ftomach.  Again,  it  is  not  even  true  that  diforders  of 
the  cerebellum  bring  on  fo  certain  and  fpeedy  death  as  is  ge- 
nerally imagined  \ for  fome  experiments,  even  of  our  owii 
making,  flievv  that  it  has  born  wounds  and  fcirrhi,  without 
taking  away  life.  Laflly,  it  is  not  much  different  from  the 
brain,  only  that  it  is  fofter  and  more  tender  j and  we  have 
often  known  wounds  of  the  cerebellum  cured.  The  power, 
however,  of  this  part,  in  exciting  convulfions,  is  fomewhat 
greater  than  that  of  the  brain. 

We  muft  inquire  experimentally  concerning  the  feat  of  the 
foul.  In  the  firft  place  it  muft  be  in  the  head,  and  not  in 
the  fpinal  marrow  : For  though  this  is  obftru(fted,  the  con- 
ftancy  of  the  mind  remains  the  fame.  Again,  from  the  ex- 
periment of  convulfions  arifing,  when  the  inmoft  parts  of  the 
brain  are  irritated,  it  appears  to  be  feated,  not  in  the  cortex, 
but  in  the  medulla  ; "and,  by  a probable  conjeifturc,  in  the 
crura  of  the  medulla,  the  corpora  ftriafa,  thalami,  pons,  me- 
dulla oblongata,  and  cerebellum.  And  again,  by  another 
j:iot  abfurd  conjecture,  it  is  perhaps  feated  at  the  origin  of 
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every  nerve,  as  the  firft  origin  of  all  the  nerves  taken  toge- 
ther make  up  the  cenforium  commune.  Are  the  lenfations 
of  the  mind  reprefented  there,  or  do  the  voluntary  and  ne- 
celTary  motions  arife  in  that  place?  This  feems  very  proba- 
ble ; for  it  is  fcarcely  poflible,  that  the  origin  ot  motion  can 
lie  below  that  of  the  nerve, lince  the  nerve  is  fimilar  through- 
out its  whole  length.  . The  origin  of  motion  cannot  be  in 
the  arteries,  which  have  neither  the  faculty  ot  leniation  nor 
that  of  voluntary  motion.  It  therefore  toilovvs,  that  the  feat 
of  the  foul  muft  be  where  the  nerve  tirlf  begins  its  formation 
or  origin,  ' 

We  come  now  to  explain-the  manner  in  wiiich  the 
nerves  become  the  organs  of  fenie  or  motion,  wnicii, 
lying  hid  in  the  ultimate  elementary  fabric  of  the  ine-' 
dullary  fibres,  feem  to  be  placed  above  the  reach  both 
of  fenfe  and  reaion.  We  fhall  neveithelefs  endeavour  to 
make  this  as  plain  as  experiments  will  enable  us.  And  firft, 
it  is  demon  ft  rated',  that  the  leniation  does  not  come  through 
the  membranes  from  the  fentient  organ  to  the  brain,  nor  that 
motion  is  fent  through  the  cov<  rings  from  the  brain  into  the 
mufcle  *,  for  the  brain  itfelf  lies  deeper  than  thefe  mem- 
branes, and  receives  the  impreflions  of  lenfe,  and,  when  hurt, 
throws  the  mulcies  into  convullions.  Moreover  it  is  certain, 
that  the  nerves  arife  from  the  medulla  of  the  brain;  for  by 
ocular  irifpection  we  lee  that  to  be  the  cafe  in  all  the"  nerves 
of  the  brain,  more  efpecially  in  the  olfadory,  optic,  fourth, 
and  feventh  pair  of  nerves,  which  continue  their  medullary 
fabric  a long  way  before  they  put  on  the  covering  of  the  pia 
mater.  * • 

We  muft  therefore  next  inquire  what  this  medulla  is.  It 
is  a very  foft  fubftance  ; its  compolition  is  fibrous,  as  appears 
from  innumerable  arguments  ; Its  fibres  are  vifible  in  the  cor- 
pus callofum,  in  the  ftriatum,  in  the  thalami  of  the  optic 
nerves,  and  fpinal  marrow  ; and  ftill  more  evidently  in  th^j 
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brains  of  fiili,  and  efpecially  in  their  thalami  optlci ; but  In  no 
part  of  the  human  brain  does  the  fibrous  nature  of  the  medul- 
la more  evidently  appear  than  in  the  fornix,  efpecialiy  when 
immerfed  in  fome  of  the  acids.  Again,  that  the  fibres  of  the 
brain  are  continuous  with  thofe  of  the  nerves,  lo  as  to  form 
one  extended  and  open  continuation,  appears  very  evidentljr 
in  the  feventh,  fourth,  and  fifth  pair  of  nerves.  There  is  a 
great  deal  of  oil  in  the  medulla,  upwards  of  a tenth  part  of 
its  whole  weight. 

But  here  a controverfy  f.egins  concerning  the  nature’of  thefc 
fibres,  a congeries  of  which  compofes  the  fubfiance  of  the 
medulla  and  of  the  nerves.  That  this  is  a mere  folid  thread, 
and  only  watered  by  a vapour  exhaling  into  the  cellular  fa- 
bric which  iurrounds  the  nervous  fibres,  has  been  alTerted 
by  many  of  the  moderns  ; but  that,  when  it  is  firuck  by  a 
fcuilbie  body,  a vibration  is  excited,  which  is  then  conveyed 
to  the  brain. 

But  the  phenomena  of  wounded  nerves  will  not  allow  us 
to  imagine  the  nervous  fibres  to  be  folid  ; for,  if  irritation 
caules  a nerve  to  fhake,  (in  a manner  fomewhat  fimilar  to 
an  elaftic  cord,  which  trembles  when  it  is  taken  hold  of), 
the  nerve  ought  to  be  made  of  hard  fibres,  and  tied  by  their 
extremities  to  hard  bodies  : I’hey  ought  allb  to  be  tenle  ; 
for  neither  foft  cords,  nor  fuch  as  are  not  tenfe,  or  fuch  as 
are  not  well  faftened,  are  ever  obferved  to  tremulate.  But  all 

i 

the  nerves  at  their  origin,  are  medullary,  and  very  foft,  and 
exceedingly  far  from  any  kind  of  tenfion.  Where  they  pafs 
through  channels,  and  are  well  guarded,  they  retain  the  famo 
foft  texture,  and  are  not  covered  with  membranes  ; as  the 
intercoflal  nerves,  and  the  fecond  nerves  of  the  fifth  pair. 
Borne  alfo  are  foft  throughout  their  whole  length,  what- 
ever their  fize  be.  For  example,  the  foft  olfaclory  and 
acoultic  nerves,  from  which  lafi  we  would  moft  readily  ex- 
psft  a tremor  produced  by  found.  Again,  though  the  nerves 
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are  hard,  they  are  foftened  in  the  vifcera,  mufcles,  and  fen- . 
foria,  before  they  exert  their  operations.  The  nervous 
fibres,  being  neither  firmly  fixed  at  each  end,  nor  tenfe,  can- 
not therefore  tremulate  like  a tight  ftretched  cord.  Another 
argument  againft  their  tremulation  is,  that,  through  their 
whole  length,  the  nerves  are  firmly  attached  to  the  folid 
parts  by  the  cellular  fabric.  An  example  of  this  fadl  is  feen 
in  thofe  very  material  nerves,  the  nerves  of  the  heart,  which 
are  tied  to  the  great  arteries  and  pericardium.  Finally,  that 
the  nerves  are  deftitute  of  all  elafficity,  is  demonftrated  by 
experiments,  in  which  the  nerves  cut  acrofs  neither  fhorten, 
nor  draw  back  their  divided  ends  to  the  folid  parts;  but  are 
rather  more  elongated  by  their  laxity,  and  expel  their  me- 
dulla in  form  of  a protuberance.  Again,  the  extreme  foft- 
nefs  of  the  medulla  in  the  brain,  with  all  the  phenomena  of 
pain  and  convulfion,  leave  no  room  to  fufpcdt  any  fort  of 
tenfion  concerned  in  the  effeds  or  operations  produced  by 
the  nerves.  ^ 

Add  to  this,  that  the  force  of  an  irritated  nerve  is  never 
propagated  upward,  fo  as  to  convulfe  the  mufcles  that  are 
feated  above  the  place  of  irritation.  This  is  a confequence 
altogether  difagreeing  with  elafticity;  for  an  elaftic  cord  pro- 
pagates its  tremors  every  way,  from  the  point  of  percuflion 
to  both  extremities.  ' But,  if  neither  phenomena  or  fenfe  nor 
motion  can  be  explained  from  the  nature  of  elaftipity,  the 
only  probable  fuppofition  that  remains  is,  that  there  is  a 
liquor  fcnt  from  the  brain,  which,  defccnding  through  the 
nerves,  flows  out  at  their  extremities ; the  motion  of  which 
liquor,  quickened  by  irritation,  operates  only  according  to 
the  diredlion  in  which  it  flows  through  the  nerve ; fo  that 
convulfions  cannot  thereby  afcend  upwards,  bccaufe  of  the 
refiflance  made  by  the  frefli  afflux  of  the  fluid  from  the 
brain.  But  the  fame  liquid  being  put  in  motion  in  an  organ 
^ fenfe,  can  carry  that  fenfation  upwards  to  the  brain ; fince 
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It  is  refined  by  no  fenlitive  torrent  coming  from  the  brain  in 
a contrary  direftion. 

It  is  therefore  probable,  that  the  nervous  fibres,  and  thofe 
of  the  medulla  of  the  brain,  which  are  of  the  fame  nature, 
are  hollow.  The  objections  againfl:  this  doClrine  are  fo  few, 
and  at  the  fame  time  fo  frivolous,  that  they  need  not  be  men- 
tioned. If  they  are  tubes,  it  is  very  probable  that  they  have 
their  humours  from  the  arteries  of  the  brain. 

There  are  many  doubts  concerning  the  nature  of  this  ner- 
vous liquid.  Several  of  the  moderns  will  have  it  to  be  ex- 
tremely elaftic,  of  an  etherial  or  of  an  eleClrical  nature  ; the 
ancients  fuppofed  it  to  be  incomprefiible  and  watery,  but  of 
a lymphatic  or  albuminous  nature.  Indeed,  it  is  not  to  be 
denied  that  we  have  many  arguments  againfi:  admitting  either 
of  thefe  opinions.  An  eleCIrical  matter  is  doubtlefs  very 
powerful,  and  fit  for  motion  ; but  then  it  is  not  confineabic 
within  the  nerves,  fi'nce  it  penetrates  throughout  the  whole 
animal  to  which  it  is  communicated,  exerting  its  force  upon 
the  flelh  and  fat,  as  well  as  upon  the  nerves.  In  a living 
animal,  the  nerves  only,  or  fuch  parts  as  have  nerves  running 
through  them,  are  affeCted  by  irritation  ; and  therefore  this 
liquid  muft  be  of  a nature  that  will  make  it  flow  throughj, 
and  be  contained  within,  the  narrow  tubes  of  the  nerves. 
And  a ligature  on  the  nerve  takes  away  fenfe  and  motion, 
but  cannot  flop  the  motion  of  a torrent  of  eleClrical  mat- 
ter. 

A watery  and  albuminous  matter  is  common  to  mofi:  of 
the  juices  in  the  human  body,  and  may  therefore  be  readily 
granted  to  the  juice  of  the  nerves.  The  nervOus  fluid  may 
probably  be  fimilar  to  the  water  exhaled  into  the  ventricles  of 
the  brain  5 and  this^apinion  is  ftrengthened  by  the  flux  of  a 
gelatinous  or  lymphatic  juice  from  the  brain  of  fifiies,  and 
nerves  of  large  animals,  when  cut.  But,  are  thefe  properties 
fufeieat  to  explain  the  wonderful  force  of  convulfed  nerves, 
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obfervable  In  tKe  dlijtf^ions  of  living  animals,  even  of  the 
fmalieft  infers  ? or  to  account  for  the  great  firength  of  mad 
and  hyfterical  people  ? Is  not  this  difficulty  fomewhat  lef- 
fened  from  the  hydroftatical  experiments  of  attraction  in 
fmall  tubes ; which,  although  it  may  explain  the  itrength 
and  motion,  is  ncverthelefs  inconfiftent  with  the  celerity  ? 

The  nervous  liquor,  then,  which  is  the  inflrument  of 
fenfe  and  motion,  mUlt  be  exceedingly  moveable,  in  order  to 
carry  the  impreffions  of  fenfe,  or  the  commands  of  the  will, 
to  the  places  of  their  deftination,  without  any  remarkable 
delay  ; nor  can  it  receive  its  motions  only  from  the  heart. 
Moreover,  it  is  very  thin  and  invilible,  and  deftitute  of  all 
tafte  and  fmell  \ yet  reparable  from  the  aliments.  It  is  careful- 
ly to  be  diftinguiffied  from  that  vifible,  vifeid  liquor,  exhaling 
from  the  veflels  in  the  intervals  between  the  nervous  cords. 

That  this  liquor  moves  through  tubes  rather  than  through 
a fpongy  folid,  we  are  perfuaded,  from  its  celerity,  and  from 
the  analogy  of  all  the  fluids  of  the  body,  fat  only  excepted^ 
running  through  their  proper  veflels. 

On  the  whole,  therefore,  it  certainly  appears,  that,  by  the 
veflels  of  the  cortex,  fome  kind  of  fluid  is  inftilled  into  the 
tubes  of  the  medulla ; which  fluid  is  continued  through  the 
extremely  fmall  tubes  of  the  nerves  to  their  extremities,  and 
is  the  cauie  both  of  fenfe  and  motion.  But  there  will  be  a 
twofold  motion  in  that  humour  5 the  one  flow  and  conftant, 
from  the  heart  *,  the  other  not  continual,  but  exceedingly 
fvvift,  which  is  excited  either  by  fenfe,  or  any  other  caufe  of 
motion  arifing  in  the  brain. 

The  fame  nerves  moft  evidently  prefide  over  both  fenfe 
and  motion  ; as  we  cannot  admit  a diflinCfion  between  the 
two  fy^’ems  of  motory  and  fenfltive  nerves.  If  fenfe  fome- 
times  remain  after  motion  is  deflroyed,  this  feems  to  be  be- 
caufe  much  more  ftrength  is  required  for  the  latter.  Dying 
people  hear  and  fee  when  they  are  incapable  of  motion. 
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If  it  be  alkcd,  What  becomes  of  this  nervous  juice,  which 
cannot  but  be  feparated  in  great  abundance,  from  fo  large  a 
quantity  of  blood  paffing  through  the  brain  very  fwifrly, 
hnce  we  fee  very  large  fecretions  in  parts  remote  from  the 
heart,  and  through  which  the  blood  circulates  more  flowly, 
as  in  the  fmall  renal  and  mefenteric  arteries  ? anfvver,  that 
it  probably  exhales  through  the  cutaneous  nerves.  The  laili- 
tude,  both  with  refpedl  to  fenfe  and  motion,  which  may  be 
overcome  by  fpititous  medicines,  fliews  that  this  liquid  may 
be  both  loft  and  repaired.  Many  anatomifts  have  thought 
that  it  alfo  exhales  into  the  various  cavities  of  the  body,  as 
that  of  the  ftoinach  and  intcftines.  We  may  expefl  fome 
part  of  it  to  be  reforbed,  that  the  nobleft  humour  of  the  bo- 
dy may  not  be  too  quickly  difiipated.  That  it  nourifhes  the 
body  is  incredible  ; for  it  is  too  moveable  to  adhere;  and, be- 
fides,  this  property  of  adhering  belongs  only  to  flow  moving 
and  vifeid  humours. 

What  is  the  defign  of  fo  many  protuberances  in  the  brain  ? 
What  are  the  particular  ufes  of  the  ventricles,  nates,  and  tef- 
tes ; the  diftindfion  of  the  brain  from  the  cerebellum ; and 
the  communication  betwixt  one  fid6  of  the  brain,  cerebel- 
lum, and  fpinal  medulla,  with  their  oppofite  fides,  by  fo  many 
tranfverfe  bundles  of  fibres  ? Future  experience  alone  can  de- 
termine tliefe  circumftances,  when  the  brains  of  fcveral  ani- 
mals fiiall  have  been  compared  with  their  iunftions. 

The  ventricles  feem  to  be  ufefol  in  prefeiving  a necelTary 
diftindlion  of  the  parts,  and  in  feparating  them  from  each  o- 
ther.  That  the  corpora  ftriata  or  thalami  might  keep  their 
medullary  parts  from  cohering  one  to  'another,  it  was  necef- 
fary  for  a vapour  to  be  poured  between  them ; and  the  fame 
is  true  with  regard  to  the  parts  of  the  brain  and  cerebel- 
lum. Befides  the  conjectures  propofed  by  authors.  Dr  Mon- 
ro adds,  That  the  ventricles  ferve  to  increafe  the  furface  of 
VoL.  II.  K the 
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the  pi  a mater ; and  that,  whatever  purpofes  are  ferved  by 
that  membrane,  and  its  veffels,  on  the  furface  of  the  brain, 
we  mult  fuppofe  the  fame  performed  by  it  within  the  ven- 
tricles. Perhaps,  likewile,  the  neceflity  of  adminiltering  a 
degree  of  warmth  to  the  clofe  medulla  of  the  brain  may  be 
one  of  the  ufes  of  thefe  cavities  ; efpecially  as  the  arteries,  by 
their  means,  are  diftnbuted  in  greater  numbers.  Perhaps, 
alfo,  it  was  proper,  that,  in  the  inmoh  part  of  the  brain,  fmall 
velfels  only,  without  any  large  ones,  Ihould  enter.  We  may 
iikewile  fufpe£f,  that  the  loftnefs  of  the  fibres  of  the  brain 
requires  Ihortnefs  in  order  to  luitain  their  own  weight. 

The  ufes  of  mofi:  of  the  protuberances  are  as  yet  unknown, 
and  muft  be  learned  from  anatomical  experiments  made  on 
animals  the  likeft  to  man.  Experiments  on  parts  lo  fmall, 
and  fo  deeply  feated  as  to  be  inacctflible  in  living  animals, 
feem  to  alFord  little  hopes  of  fuccefs.  Are  thefe  parts  the 
diftindl:  provinces  which  our  different  ideas  inhabit  ? Do  the 
thalami  feem  to  be  an  inflance  of  this  fuppofition  ? In  con- 
fidering  this  fubjedt,  it  will  be  neceffary  to  remember  lhait 
incfi:  of  thefe  protuberances  fend  out  no  nerves  at  all. 

The  flriae  or  internal  duels  feem  to  afford  fome  kind  of 
communication  between  the  motions,  and  perhaps  between 
the  fenfes.  Some  of  thefe  dudls  join  the  brain  with  the  ce- 
rebellum j others  join  the  fpinal  marrow  with  the  nerves 
of  the  brain  itfclf,  as  the  acceffory  nerve ; and  moft  of  them 
join  the  right  and  left  parts  together,  as  the  anterior  and  the 
two  poflerior  commiffures  of  the  corpus  callofum,  and  the 
flriae  between  the  procefles  of  the  cerebellum  and  teftes ; to 
which  add  the  medullary  crofs-bars  in  the  medulla  oblongata 
and  fpinalis.  This  ftrudlure  explains,  in  a very  fatisfadlory 
manner,  the  obfervation,  that,  when  the  right  fide  of  tho 
brain  is  injured,  all  the  nerves  which,  on  the  contrary,  be- 
long to  the  left  fide  of  the  body,  become  difeafed  or  paraly- 
tic, and  the  reverfe.  Moreover,  by  this  contrivance,  nature 
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feems  to  have  provided,  that,  in  whatever  part  of  the  br  in 
any  injury  may  happen,  the  nerve  thence  arilirig  is  not  always 
deprived  of  its  ule.  For,  if  the  nerve  receives  its  fibres  by 
communicating  bundles,  as  well  from  the  oppohte  as  from 
its  own  heiiiifphere  of  the  brain,  its  office  may  in  fome  mea- 
fure  be  continued  entire  by  the  fibres  which  it  receives  from 
the  oppofite  fide,  even  after  thofe  of  its  owm  fide  are  defiroy- 
cd.  Accordingly,  we  have  numerous  infiances  of  wounds, 
and  with  a confiderabie  lols  of  fubtfance  from  the  brain, 
which  have  not  been  follow'ed  with  injury  to  any  nerve,  or 
to  any  of  the  mental  faculties.  Many  other  lels  inequalities, 
flripes,  protuberances,  and  nerve  like  impreffions,  appear  in 
the  brain  from  mechanical  neceffity,  the  puliation  of  tiie  veF. 
fels,  and  the  prefiure  or  figure  of  the  continuous  incumbent 
parts. 


Sect.  II.  The  Eye. 

§ I • ‘The  Eye  in  General, 

Situation  and  compofdion.  The  eyes  are  comnionly  two  in 
number,  fituated  at  the  lower  part  of  the  forehead,  one  at 
each  fide  of  the  root  of  the  nofe  *,  and  they  coufilt  of  hard 
and  loft  parts.  1 he  hard  parts  are  the  bones  of  the  cranium 
and  face,  which  form  two  pyramidal  or  cbnical  cavities,  like 
funnels,  to  which  we  give  the  name  oi  orbits.  The  foft  parts 
are  of  fcveral  kinds. 

The  principal  and  mofl  eflential  foft  part  in  each  organ 
is  the  globe  or  bail  of  the  eye  ; the  others  are  partly  exter- 
nal and  partly  internal.  The  external  parts  are  the  luperci- 
iia  or  eye-brows,  the  palpebrae  or  eye  lids,  the  caruncula 
V , hchrymalis,  and  the  punda  lachrymalia  3 and  the  internal 
^ parts 
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parts  are  the  mufcles,  fat,  lachrymal  gland,  nerves,  and  blood- 
vefTels. 

The  orbits.  Seven  bones  are  concerned  in  the  cornpofition 
of  each  orbit,  viz.  the  os  frontis,  os  fphenoidale,  os  ethmoi- 
des,  os  maxillare,  os  malae,  os  unguis,  and  os  palati.  In 
each  orbit  we  are  to  confider  the  edge,  lides,  and  bottom. 

The  edge  is  formed  by  the  os  frontis,  os  maxiliare,  and  os 
malae  ; the  bottom  by  the  os  fphenoides  and  os  palati ; and 
all  thefe  bones,  except  the  os  palati,  contribute  to  form  the 
fides.  The  bottom  is  perforated  by  the  foramen  opticum  of 
the  os  fphenoides  ; and  the  external  fide  near  this  foraqaen 
l)v  two  orbitary  hlfures ; one  fuperior,  called  Jphenoidalis^  the 
ether  inferior,  calkd  J'phenG-maxillariSy  already  mentioned  in 
ihe  defeription  of  the  Ikeleton. 

All.  the  cavity  of  the  orbit  is  lined  by  a membrane,  which 
2S  an  elongation  or  production  cf  the  dura  mater  j and  it 
comes  partly  through  the  foramen  opticum  of  the  os  fphe- 
noides,  and  partly  through  the  fphenoidal  or  fuperior  orbi- 
tary fiffure.  This  membrane,  which'  may  be  looked  upon 
as  the  periofteum  of  the  orbit,  communicates  with  the  peri- 
olteum  of  the  balls  cranii,  by  the  inferior  orbitary  fiflure,  and 
with  the  periofteum  of  the  face  at  the  edge  of  the  orbit.  At 
the  upper  part  of  the  edge  of  the  orbits,  the  two  perioftea 
form  a kind  of  broad  ligament,  and  a narrow  one  at  the 
lower  part  of  this  edge,  which  may  be  called  ligaments  of  the 
polpehrae. 

The  particular  fituation  of  the  orbits  reprefents  nearly  two 
funnels,  placed  laterally  at  a fmali  diftance  from  each  other, 
in  fuch  a manner  as  that  their  apices  are  aims'll  joined,  their 
neareft  Tides  being  almoft  parallel,  and  the  other  lides  turned 
obliquely  backward  *,  and,  for  this  reafon,  the  middle  of  the 
great  circumference,  or  edge  of  each  orbit,  is  at  a much 
greater  diftance  from  the  fepturn  nariuin  than  the  bottom  or 
apex  j and  the  edge  or  great  circumference  is  very  oblique,  . 
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the  temporal  or  external  angle  of  the  orbit  lying  more  back- 
ward than  the  nafal  or  internal  angle. 


§ 2.  ^he  Globe  or  Ball  of  the  Eye, 

Comtoftion,  The  globe  of  the  eye,  being  the  mofl:  elTential 
of  all  the  foft  parts  belonging  to  the  organ  of  fight,  and 
being  likewife  a part  which  we  are  obliged  to  mention  as  of- 
ten as  we  fpeak  of  the  other  foft  parts,  muft  be  firft  defcri- 
bed.  it  coniifts  of  feveral  proper  parts ; fome  of  which, 
being  more  or  lefs  folid,  reprefent  a kind  of  fhell  formed  by 
the  union  of  feveral  membranous  lirata,  called  the  coats  of 
the  globe  of  the  eye  ; and  the  other  parts  being  more  or  lefs 
fluid,  and  contained  in  particular  membranous  capfulae,  or 
in  the  interflices  between  the  coats,  are  termed  the  humours 
of  the  globe  of  the  eye,  Thefe  capfules  are  likewife  termed 
coats. 

The  coats  of  the  globe  of  the  eye  are  of  three  kinds.  Some 
of  them  form  chiefly  the  fhell  of  the  globe ; others  are  ad- 
ditional, being  fixed  only  to  a part  of  the  globe  ; and  others 
are  capfular,  which  contain  the  humours.  The  coats  which 
form  the  globe  of  the  eye  are,  the  fclerotica  or  cornea^  the 
chorokles,  and  the  retina.  The  additional  coats  are  two  ; one 
called  tendinofa  or  albuginea^  which  forms  the  white  of  the 
eye ; and  the  other,  sonjunEliva,  The  capfular  tunicae  arc 
iikewifc  two,  the  vitrea  and  the  cryftallina. 

The  globe  of  the  eye,  thus  formed,  receives  from  behind 
a large  pedicle,  which  is  the  continuation  of  the  optic  nerve. 
It  is  fituated  about  the  middle  of  the  orbit,  in  the  manner 
which  we  fhall  afterwards  fee  ; and  is  tied  to  it  by  the  optic 
nerve,  by  fix  mufcles,  by  the  tunica  conjundiva,  and  by  the 
palpebrae.  The  back  part  of  the  globe,  the  optic  nerve,  and 
mufcles,  are  furrounded  by  a foft  fatty  fubftance,  which  fills 
the  reft  of  the  bottom  of  the  orbit. 
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The  humours  are  three ; the  aqueous,  vitreous,  and  cryf- 
talline.  The  firft  may  properly  enough  be  called  an  humour^ 
and  is  contained  in  a fpace  formed  in  the  interftices  of  the 
anterior  portion  of  the  coats.  The  fecond  or  vitreous  hu- 
mour is  contained  in  a particular  membranous  capfiila,  and 
£lls  above  three-fourths  of  the  (hell  or  cavity  of  the  globe  of 
the  eye.  It  has  been  named  vitreous^  from  its  fuppolcd  re- 
femblance  to  melted  grafs  \ but  it  is  really  more  like  the 
white  of  a new-laid  egg. 

The  cryftalline  humour  is  fo  called  from  its  refemblance 
to  cryftal,  and  is  often  named  limply  the  cryjlalline.  It  is  ra- 
ther a gummy  mafs  than  an  humour,  of  a lenticular  form, 
more  convex  on  the  back  than  on  the  forefide,  and  contained 
in  a line  membrane  called  membrana  or  capfula  cryjiallina, 
"What  has  been  here  faid  is  fufficient  to  give  a general  idea  of 
the  three  humours  of  the  globe  of  the  eye. 

§ 3.  ^he  Coats  of  the  Eye  in  particular. 

The  mofl:  external,  the  thickeft,  and  ftrongefl:  coat  of  the 
eye,  is  the  fcierotica  or  cornea,  and  it  inverts  all  the  other 
parts  of  which  the  globe  is  compofed.  It  is  divided  into  two 
portions,  one  called  cornea  opaca^  or  fcierotica^  the  other  cornea 
iuciday  which  is  only  a fmall  fegment  of  the  Iphere  lituated 
anteriorly.  - 

The  fcierotica  is  of  a white  colour,  and  conlifts  of  many 
fibres  clolely  connedfed  ; and  is  of  a firm  texture,  refembling 
parchment.  About  the  middle  of  its  porterior  convex  por- 
tion, where  it  fuftains  the  optic  nerve,  it  is  perforated,  and 
thicker  than  any  where  elle  ; its  thicknefs  diminifhing  gra- 
dually toward  the  oppofite  fide  ; and  its  fubrtance  is  pene- 
trated obliquely  in  feveral  places  by  fmall  blood- velTels  and 
nerves.  The  courfe  of  the  nervous  filaments  through  this 
coat  is  very  lingular  5 they  enter  the  convex  fide  at  lome 
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diftance  from  the  optic  nerve  •,  and  running  thence  obliquely 
through  its  fubftance,  they  pierce  the  concave  fide  near  the 
cornea  lucida. 

The  cornea  lucida^  called  alio  fimply  the  cornea^  confifis  of 
feveral  firata  or  laminae  clofely  united  by  cellular  I’ubftance, 
and  of  a different  texture  from  the  former ; befides,  it  receives 
no  blood-velfels  in  the  natural  fiate.  When  macerated  in  cold 
water  it  fwells,  and  then  its  firata  may  be  feparated  from  each 
other.  If  it  be  macerated  till  it  begin  to  become  putrid^ 
and  is  then  plunged  into  boiling  water,  it  readily  feparates 
from  the  Iclerotic,  being  joined  only  by  cellular  fubftance. 
(See  Traite  Complet.  d’AnatomieJ.  It  is  likewife  thicker 
than  the  fclerotic,  efpecially  in  new-born  children,  where  its 
pofterior  furface  almoll  touches  the  iris. 

This  portion  is  fomething  more  convex  than  the  fcferotica, 
fo  that  it  reprefents  the  fegment  of  a fmall  fphere  added  to 
the  legment  of  a greater  \ but  this  difference  is  not  equally 
great  in  ail  perfons.  The  circumference  of  the  convex  fide 
is  not  circular  as  that  of  the,  concave  fide,  but  tranfverfely 
oval : For  the  fuperior  and  inferior  portions  of  the  circum- 
ference terminate  obliquely  ; but  this  obliquity  is  more  appa- 
rent in  oxen  and  (beep  than  in  man. 

The  cornea  is  perforated  by  a great  number  of  impercep- 
tible pores,  through  which  a very  fine  fluid  is  continually  dif- 
charged,  which  foon  afterwards  evaporates ; but  we  difco- 
ver  it  evidently  by  prefiing  the  eye  foon  after  death,  having 
fil'd  wiped  it  very  clean ; for  we  then  fee  a gradual  collec- 
tion of  a very  fubtle  liquor,  which  forms  itfelf  into  little 
drops ; and  this  experiuient  may  be  feveral  times  repeated 
on  the  fame  fubjefl.  It  is  this  dew  that  forms  a kind  of 
pellicle  on  the  eyes  of  dying  perfons,  which  fometimes  cracks 
foon  after,  as  is  obferved  in  the  Memoires  of  the  Academy 
for  1721. 
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Tunica  choroides.  The  next  cgat  of  the  globe  of  the  eye 
IS  the  choroides,  which  is  of  a blackilh  colour,  more  or  lefs 
inclined  to  red,  and  adheres,  by  means  of  a great  number 
of  fmall  velTels  to  the  fclerotica,  from  the  infertion  of  the 
optic  nerve  ail  the  way  to  the  cornea,  where  it  leaves  the  cir- 
cumference of  the  globe,  and  turns  inward,-  to  form  a num- 
ber of  little  procefles  termed  ciliary^  which  are  lituated  at  the 
edge  of  the  cryftalline  lens. 

The  external  lamina  of  the  choroides  is  flronger  than  the 
internal,  and  is  of  a brownifli  colour.  At  a very  fmall  dif- 
tance  from  the  cornea  this  lamina  is  moft  clofely  united  to 
the  fclerotica,  by  means  of  a whitilli  ring  called  ci/iary  liga* 
merit  or  ciliary  circle  ; and  near  the  edge  of  the  fclerotica  this 
ring  is  ftronger,  and  of  a different  texture  from  what  it  is 
any  where  elfc.  The  choroides  adheres  fo  clofely  to  the 
fclerotica,  that  if  we  blow  through  a fmall  hole  made  in  it, 
without  touching  the  choroides,  the  air  will  penetrate  every 
where  between  the  two  coats,  but  cannot  deftroy  this  adhe- 
lion,  or  pafs  to  the  cornea.  On  the  inner  furface  of  this 
lamina  we  difcover  a great  number  of  flat  lines  in  a vortical 
difpofition,  which  are  the  veffels  named  by  Steno  va/a  vorti-^ 
cofa^  or  vortices  vafculofi  ; of  which  hereafter. 

The  internal  lamina  of  the  choroides  is  thinner,  and  of  a 
darker  colour  than  the  external  j it  is  formed  of  a black 
varnifli,  which  is  thicker  before  than  behind,  and  is  wanting 
at  the  entrance  of  the  optic  nerve.  At  the  fore-part  of  the 
eye  it  lies  only  between  the  ciliary  proceffes,  leaving  them 
white^,  and  adheres  to  the  vitreous  humour,  forming  there  a 
radiated  ring.  The  origin  of  this  fubllance  has  not  as  yet 
been  obferved ; but,  after  a nice  anatomical  injection,  Win- 
flow  has  obferved  a great  number  of  vafcular  flars  on  its  in- 
ner furface.  In  Ruyfeh’s  works  it  is  termed  Memhrana  Ruyf» 
chiana*  ■ . 


At 
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At  the  anterior  edge  of  the  choroides  we  find  the  iris  com- 
pofcd  of  two  laminae  ; the  pofterior  of  which,  being  of  the 
colour  of  a grape,  was  called  uvea  by  the  antients.  In  the 
middle  of  the  iris  there  is  a hole  termed  pupil : This,  in  a 
foetus,  is  covered  with  a membrane  called  pupillaris^  which 
•generally  difappears  about  the  feventh  month  ; or  between 
the  feventh  and  ninth  month,  according  to  Wrifberg.  Be- 
tween the  two  laminae  of  the  iris,  we  find  two  very  thin 
planes  of  fibres,  which  have  been  fuppofed  to  be  mufcular  ; 
but  this  matter  is  not  yet  fully  afcertained.  The  fibres  of 
one  plane  are  orbicular,  and  lie  round  the  circumference  of 
the  pupil;  and  thofe  of  the  other  are  radiated,  one  extre- 
mity of  which  is  fixed  to  the  orbicular  plane,  the  other  t-o 
the  great  edge  of  the  iris.  The  iris  has  motions  of  fuch  a 
nature,  that  the  pupil  is  contrafled  at  the  approach  of  a 
flrong  light,  and  is  dilated  upon  being  expofed  to  a weak  one. 
The  different  colours  which  appear  in  the  iris,  feein  to  be 
owing  to  an  intermixture  of  veffels  and  nerves.  I’hat  the 
iris  poffeffes  red  veffels  is  evident  from  inje^fion,  and  from 
obfervations  on  the  eye  during  life.  {See  Monro  on  the  Struc- 
ture and  Phyfiology  of  Fifties). 

The  plicae  or  proceffus  ciliares  are  fmall  radiated  and  pro- 
minent dupllcatures  of  the  anterior  edge  of  the  choroid  coat ; 
and  their  circumference  anfwers  partly  to  that  of  the  ciliary 
circle.  They  are  oblong  thin  plates  ; their  external  extre- 
mities, or  thofe  next  thexhoroides,  being  very  fine  and  poin- 
ted ; the  internal  are  broad,  prominent,  bifurcated,  and  alter- 
nately long  and  fhort,  making  flight  deprcflions  on  the  fore 
part  of  the  vitreous  humour.  In  the  duplicature  of  each 
ciliary  fold  we  find  a fine  reticular  texture  of  veffels ; and 
fome  anatemifls  pretend  to  have  feen  fleft)y  fibres  in  the  fame 
place,  lying  in  fmall  grooves  of  the  membrana  vitrea,  as  we 
fhall  fee  hereafter.  * 

VoL.  IL  L The 


The  fpace  between  the  cornea  and  iris  contains  the  great-* 
eft  part  of  the  aqueous  humour,  and  communicates  by  the 
pupilla  with  a very  narrow  fpace  behind  the  iris,  or  between 
that  and  the  cryftalline.  Thefe  two  (paces  have  been  term-* 
Cd  the  two  chalmers  of  the  aqueous  humour^  one  anterior,  th^ 
other  pofterior,  as  we  (hall  obferve  in  defcribing  this  humour 
m particular. 

Retina,  The  laft  coat  proper  to  the  eye  is  of  a very  dif- 
ferent texture  from  that  of  the  othjer  two  coats.  It  is  white, 
foft..  and  tender,  and,  in  a manner,  medullary,  or  like  a kind 
of  pafte  fpread  upon  a fine  reticular  web  5 it  lines  the  bot- 
tom of  the  eye,  and  is  a continuation  of  the  optic  nerve. 
Some  authors,  as  Zinn,  affirm,  that  it  terminates  at  the  cili- 
ary circle  ; others,  as  Dr  Haller,  reprelent  the  whole  or  a 
part  of  it  as  extended  to  the  lens,  and  even  as  giving  a co- 
vering to  that  humour;  but  Dr  ^mnro  obferves,  that  it  ends 
feme  way  behind  the  ciliary  circle.  {See  QWervations  On  the 
t^ervous  Syftem.)  . At  the  place  which  anlwers  to  the  inler- 
tion  of  the  optic  nerve,  we  oblerve  a fmall  deprtffion,  in 
which  lies  a fort  of  medullary  button,  terminating  in  a point; 
and  from  this  depreffion  blood  veffiels  go  out,  which  are  ra- 
ipified  on  all  Tides  through  the  fubftance  of  the  retina. 

It  is  commonly  faid,  that  the  retina  is  a production  or  ex- 
panfion  of  the  medullary  fubftance  of  the  optic  nerve,  the 
fclerotica  of  the  dura  mater,  and  the  choroides  of  the  pia 
mater,  which  accompany  this  nerve ; but  this  opinion  is  not 
altogether  agreeable  to  what  we  obferve  in  examining  the 
optic  nerve,  and  its  infertion  in  the  globe  of  the  eye.  If  wc 
take  a very  fharp  inftrument,  and  divide  this  nerve  through 
its  whole  length,  between  where  it  enters  the  orbit  and  where 
it  enters  the  globe,  into  two  equal  lateral  parts,  and  then  con- 
tinue this  ftaion  through  the  middle  or  center  of  its  infer« 
tipn,  the  following  phenomena  will  appear ; 
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That  the  nerve  contr^  (Sts  a little  at  its  infertlon  intd  the 
globe  5 that  its  outer  covering  is  a true  continuation  of  the 
dura  mater ; that  this  vagina  is  very  d fFerent  from  the  fcle- 
rotica,  both  in  thicknefs  and  texture,  the  fclerotica  being 
thicker  than  the  vagina,  and  of  another  ftrudture ; that  the 
vagina  from  the  pia  mater  forms,  through  the  whole  medul- 
lary fubflance  of  the  nerve,  feveral  very  fine  cellular  fepta  5 
and  that,  where  it  enters  the  globe  of  the  eye,  the  pia  mater 
docs  not  dire(Stly  anfwer  to  the  choroides,  and  is  divided  into 
many  fmall  threads,  which  go  through  the  bottom  of  the  eye 
to  form  the  retina. 

The  infertion  of  the  optic  nerve  in  the  globe  of  the  eye  is 
not  dire(Slly  oppofite  to  the  pupilla ; fo  that  the  diftance  be- 
tween thefe  two  parts  is  not  the  fame  when  ineafured  on  all 
the  parts  of  the  globe.  The  greateft  diftance  is  on  the  fide 
next  the  temples,  and  the  fmalleft  next  the  nofe.  Winfiow 
oblerves  an  inequality  of  the  fame  kind  in  the  breadth  of 
the  uvea,  which,  in  many  Ibbjedls,  is  lefs  near  the  nofe  than 
near  the  temples  ; fo  that  the  center  of  the  pupilla  is  not  the 
fame  with  tliat  of  the  great  circumference  of  the  iris  ; and 
he  has  feen  the  fame  difference  in  the  breadth  of  the  corona 
ciliaris. 

j 4,  Humours  of  the  and  their  Capfulae, 

The  vitreous  humour.  The  vitreous  humour  is  a clear  and 
very  liqui<d  gelatinous  fluid,  contained  in  a fine  tranfparenc 
capfula,  called  tunua  vitrea^  together  with  which  it  forms  a 
xnafs  nearly  of  the  confiftence  of  the  white  of  an  egg.  It 
fills  the  greateft  part  of  the  globe  of  the  eye,  that  is,  almoft 
all  that  Ipace  which  anfwers  to  the  extent  of  the  retina,  ex* 
cept  a fmall  portion  behind  the  uvea,  where  it  forms  a foflu- 
la,  in  which  the  cryftalline  lens  is  lodged.  This  humour 
being  dexteroufly  taken  out  of  the  globe,  preferves  its  con- 
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Hftence  for  fome  time  in  the  capfula,  and  then  runs  off  by 
little  and  little,  till  it  quite  difappears. 

The  tunica  vitrea  is  defcribed  by  Winflow  as  being  com- 
pofed  of  two  laminae  very  clofely  united,  which  quite  fur- 
round  the  mafs  of  humour  ; but  later  authors,  as  Sabatier, 
&:c.  find  only  one,  which,  after  covering  the  vitreous  hu- 
mour, runs  to  the  edge  of  the  lens,  and  whether  it  goes  far- 
ther is  uncertain.  The  anterior  part  of  this  membrane, 
which  extends  between  the  vitreous  humour  and  edge  of  the 
lens,  is  covered  with  black  ftreaks  from  the  pigmentuin  ni- 
grum, and  by  different  authors,  has  been  called  membranula 
coronae  ciliarh  ; by  Zinn,  zonula  ciliarts.  When  a punflure  is 
made  through  this,  and  air  is  blown  in,  it  forms  a paffage 
which  runs  round  the  lens ; and  has  been  termed  Canalis  Pe^ 
titianusy  after  the  difeoverer  Petity  who  deferibes  it  in  the  Me- 
moirs of  the  Royal  Academy,  1728. 

The  internal  furface  of  the  tunica  vitrea  gives  off,  through 
the  whole  fubftance  of  this  humour,  a great  number  of  cel- 
lular elongations  or  fepta  dlfcovered  by  Riolin,  fo  extreme- 
ly fine,  as  to  be  invifible  in  the  natural  ftate,  the  whole  mafs 
appearing  then  to  be  uniform,  and  equally  tranfparent, 
through  its  whole  fubftance  *,  but  they  are  difeovered  by  put- 
ting the  whole  humour,  foon  after  it  is  taken  out  of  the  bo- 
dy, into  fome  acefeent  and  gently  coagulating  liquor.  Thefc 
cells-muft  communicate  with  each  other  ; for,  by  punfluring 
the  membrane,  and  hanging  up  the  eye  for  a fhort  time,  a 
confiderable  part  of  the  humour  runs  out,  fo  that  the  eye 
becomes  lighter. 

The  radiated  fulci  of  the  tunica  vitrea,  which  may  be 
termed  fulci  ciliaresy  are  perfeflly  black  when  the  coat  is  ta- 
ken out  of  the  body.  This  proceeds  from  the  black  fub- 
ftance with  which  the  laminae  or  proceffus  ciliares,  as  v/ell  as 
all  the  reft  of  the  choil’oides,  are  naturally  covered,  and  which 
remains  in  the  bottom  of  the  fulci  after  the  laminae  have 
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been  taken  out.  We  obferve  very  fine  vefiels  in  this  hu- 
mour, which  fhall  be  defcribed  afterwards. 

ne  cryJlaUine  humour.  The  cryftalline  is  a fmall  len- 
ticular body,  of  a firm  confiftence,  and  tranfparent  like 
cryftal.  It  is  contained  in  a tranfparent  membranous  capfula, 
and  lodged,in  the  anterior  fofiula  of  the  vitreous  humour,  as 
has  been  already  faid.  It  is  very  improperly  called  an  hit- 
moury  becaufe  it  may  be  handled  and  moulded  into  different 
lhapes  by  the  fingers,  and  fometimes  almoft  diffolved  by  dif- 
ferent reiterated  compreffions,  efpecially  when  taken  out  of 
the  capfula. 

The  figure  of  the  cryftalline  is  lenticular ; but  its  pofte- 
rior  fide  is  more  convex  than  the  anterior,  the  convexity  of 
both  fidcs  being  very  rarely  equal.  Steno  obferved,  that  the 
lens  was  compofed  of  concentric  lamellae ; and  this  has  been 
confirmed  by  later  authors  : And  Zinn  has  difeovered  radia- 
ted ftreaks  of  a pearl  colour,  dividing  the  lens  into  little  tri- 
angles,— See  Zinn  de  Oculi,  tab,  vii.  fig.  vii. 

The  colour  and  confiftence  of  the  cryftalline  varies  in  dif- 
ferent ages,  as  was  difeovered  by  M.  Petit  the  phyfician. 
(See  Memoirs  for  1726).  Till  theiage  of  30  it  is  very  tran- 
fparent, and  almoft  without  any  colour.  It  afterwards  be- 
comes yellowifh,  and  that  yellowiftinefs  gradually  increafes. 
The  confiftence  varies  almoft  in  the  fame  manner,  being  of 
an  uniform  foftnefs  till  the  age  of  20,  and  afterwards  grow- 
ing gradually  more  folid  in  the  middle  of  the  mafs ; but  in 
this  there  are  varieties,  explained  in  the  Memoirs  for  1727. 
Haller  takes  notice  of  a watery  liquor  fituated  betwixt  the 
cryftalline  lamellae,  which  in  old  age  turns,  of  its  own  ac- 
cord, to  a yellow  colour ; and  Steno  and  Morgagni  deferibe 
a little  water  effufed  betwixt  the  lens  and  its  capfule. 

The  cryftalline  capfula  or  coat  is  formed  by  a duplieature 
of  the  tunica  vitrea,  or  of  a proper  capfula  to  which  the  tu- 
nica vitrea  is  connected.  The  anterior  portion  of  the  cryftal- 
line 
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^ line  capfula  is  thicker  than  the  poflerlor,  and  In  a manner 
claftic  j and  both  its  thicknefs  and  elafticity  may  be  difcover- 
cd  in  diffedlion,  without  any  other  artifice. 

The  anterior  portion  fweiis  when  macerated  in  water,  and 
then  appears  to  be  made  up  of  two  pelliculae,  united  by  a 
fine  fpongy  lubfiancc.  I demonftrated  this  duplicature 
(fays  Winflow)  very  plainly  in  the  eye  of  an  horfe  by  the 
knife  alone ; and  I even  carried  the  reparation  of  the  two 
laminae  as  far  as  the  vitreous  coat.  Having  made  a fmall 
hole  in  the  middle  of  the  capfula  of  an  ox’s  eye,  and  blown 
into  it  through  a pipe,  fome  part  of  the  air  remained  be- 
tween the  edge  of  the  cryftalline  mafs  and  that  of  the  cap- 
fula, in  form  of  a tranfparcnt  circle.” 

The  aqueous  humour  is  a very  limpid  fluid,  refembling  a 
kind  of  lympha  or  ferum,  with  a very  fmall  degree  of  vifei- 
dity ; but,  in  the  foetus,  and  a fliort  time  after  birth,  it  is 
of  a reddifti  colour.  (See  Petit,  Memoirs  for  1727).  It  ap- 
pears to  come  from  the  arteries  of  the  iris,  Winflow  and 
others  were  of  opinion,  that  it  has  no  particular  capfula  like 
the  cryftalline  and  vitreous  humour  ; but,  from  obfervations 
lately  made  in  a memoir  prefented  to  the  Royal  Academy  of 
Sciences  in  1760,  it  appears  that  the  inner  fide  of  the  cornea 
and  anterior  furface  of  the  iris  are  covered  with  an  exceed- 
ingly fine  membrane,  fuppofed  to  come  from  the  choroid : 
Whether  it  goes  into  the  pofterior  chamber  is  doubtful.  The 
aqueous  humour  fills  the  fpace  between  the  cornea  and  iris, 
that  between  the  iris  and  the  cryftalline,  and  the  hole  of  the 
pupilla.  Thefe  two  fpaces  are  called  the  chambers  of  the 
aqueous  humour^  and  they  are  diftinguiftied  into  the  anterior 
and  pofterior. 

The  two  chambers  are  not  of  the  fame  extent.  The  an- 
terior, which  is  vifible  between  the  cornea  and  iris,  is  the 
largeft  ; the  other  between  the  iris  and  cryftalline  is  very 
narrow,  cfpecially  near  the  pupilla,  where  the  iris  almoft 
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touches  the  cryflalline.  This  proportion  between  the  twq 
chambers  has  been  lufficiently  proved,  contrary  to  the  opi- 
nion of  many  ancient  writers,  by  M.  Heifter,  Morgagni,  and 
feveral  members  of  the  Royal  Academy ; but  none  has  treat- 
ed thefe  matters  at  lo  great  length  as  M Petit  the  phylician, 
as  appears  by  the  printed  memoirs  of  that  Society, 

§ 5.  Xhe  Tunica  Albuginea ^ and  Mufcles  of  the  Globe  of  the 

Eye, 

The  tunica  albuginea,  called  commonly  the  ^hke  of  the 
eye^  and  which  appears  on  all  the  anterior  convex  fide  of  the 
globe,  from  the  cornea  to  the  beginning  of  the  pofterior 
fide,  is  formed  chiefly  by  the  tendinous  expanfion  of  the  four 
re£li  mufcles.  1 his  expanfion  adheres  very  clofe  to  the  fcle- 
rotica,  and  makes  it  appear  very  white  and  Ihining ; whereas 
the  reft  of  it  is  of  a dull  whitifh  colour.  It  is  very  thin  near 
the  edge  of  the  cornea ; in  which  it  feems  to  be  loft,  termi- 
nating very  uniformly. 

There  are  commonly  fix  mufcles  inferted  in  the  globe  of 
the  human  eye  ; and  they  are  divided,  on  account  of  their 
direction,  into  four  re(fti  and  two  obliqui.  The  re<fti  are 
again  divided,  from  their  fituation,  into  fuperior,  inferior, 
internal,  and  external ; and,  from  their  funilions,  into  a le- 
vator, depreflor,  addudlor,  - and  abdu£lor.  The  two  oblique 
mufcles  are  denominated  from  their  fituation  and  fize,  one 
being  named  ohliquus  fuperior  or  major y the  other  obliquus  infe^ 
rior  or  minor.  The  obliquus  major  is  likewife  called  troche 
learisy  becaufe  it  pafles  through  a fmall  cartilaginous  ring,  as 
over  a trochlea  or  pulley. 

The  mufeuli  re<fti  do  not  altogether  anfwer  to  that  name ; 
for,  in  their  natural  fituation,  they  do  not  at  all  lie  in  a ftraight 
dire£lion,  as  they  are  commonly  reprefented  in  an  eye  taken 
out  of  the  bg(Jy.  -To  underftand  this,  we  ought  to  have  a 
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juft  Idea  of  the  fituation  of  the  globe  in  the  orbit,  and  at  the 
fame  time  to  remember  the  obliquity  of  the  orbits,  as  already 
explained.  The  globe  Is  naturally  placed  in  fuch  a man- 
ner, as  that,  during  the  inaction  or  equilibrium  of  all  the 
xnufcles,  the  pupilla  is  turned  diredlly  forward  i the  inner 
edge  of  the  orbit  is  oppofite  to  the  middle  of  the  infide  of 
the  globe  ; the  outer  edge  of  the  orbit,  becaufe  of  its  obli- 
quity, is  behind  the  middle  of  the  outfide  of  the  globe  ; and 
laftly,  the  great  circumference  of  the  convexity  of  the  globe, 
between  the  pupilla  and  the  optic  nerve,  runs  diredlly  inwards 
and  outwards,  upwards  and  downwards. 

In  this  fituation,  the  addudlor  alone  is  in  a ftraight  direc- 
tion, the  other  three  being  oblique  ; and  the  abduftor  is  the 
longeft,  the  adduflor  the  fliorteft,  and  the  levator  and  depref- 
for  of  the  fame  middle  length  between  the  two  former.  The 
abdu<ftor  is  likewife  bent  round  the  outer  convex  fide  of  the 
globe ; the  levator  and  depreflor  are  alfo  incurvated,  but  in 
a lefs  degree  j whereas  the  addu<ftor  is  almoft  ftraight.  The 
fuperior  oblique  are  fituated  fo  as  to  fervc  as  antagonifts  ta 
the  former.  {See  Defcription  of  the  Mufcles,  vol.  I.) 

Ufis  of  thefe  mufcles^  The  levator  moves  the  anterior  por- 
tion of  the  globe  upward,  when  we  lift  up  the  eyes ; the  de- 
prefibr  carries  this  portion  downwards ; the  adductor  towards 
the  nofe,  and  the  abduflor  towards  the  temples. 

When  two  neighbouring  refli  at  the  fame  time,  they 
carry  the  anterior  portion  of  the  globe  obliquely  towards 
that  fide  which  anfwers  to  the  diftance  between  thefe  two 
mufcles ; And  when  all  the  four  mufcles  a(ft:  fuccefilvely,  they 
turn  the  globe  of  the  eye  round,  which  is  what  is  called  rol- 
ling the  e^es. 

It  is  to  be  obferved,  that  all  thefe  motions  of  the  globe  of 
the  eye  are  made  round  its  centre,  fo  that  in  moving  the  an- 
terior portion,  all  the  other  parts  are  likewife  in  motion. 
Thus,  when  the  pupilla  is  turned  toward  the  r^yfe  or  ujfJward, 
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the  infertion  of  the  optic  nerve  is  at  the  fame  time  turned 
toward  the  temple,  or  downward. 

Phe  ule  of  the  oblique,  nudcles  is  chiefly  to  counterbalance 
the  adfion  of  the  redti,  and  to  fupport  the  globe  in  all  the 
motions  already  mentioned.  This  is  evident  from  their  infer- 
tions,  which  are  in  a con  r ary  dire<Slion  to  thole  of  the  re^li, 
their  fixed  points  with  relation  ro  the  motions  of  the  globe 
being  placed  forward,  and  thole  of  the  re^li  backward,  at  the 
bottom  of  the  orbit.  The  foft  fat  which  lies  behind  the 
globe  is  altogether  inluflicient  to  fupport  it  : Neither  is  the 
optic  nerve  more  fit  for  this  purpole  ; for  1 have  fhewn  that 
. this  nerve  follows  all  the  motions  of  the  globe,  which  would 
be  impoflible,  were  not  the  fat  very  pliable,  and  without  re- 
fiftance.  And  to  this  we  mult  add,  that  the  optic  nerve,  at 
its  infertion  in  the  globe,  has  a particular  curvature,  which  al- 
lows it  to  be  elongated,  and  conlequently  prevents  it  from  fuf- 
fering  any  violence  in  the  different  morions  of  the  ey’es. 

The  obliquity  of  thelc  two  mufcles  does  not  hinder  them- 
from  doing  the  office  of  a fulcrum  ; becaufe  this  is  not  a ful- 
crum diftin£t  from  the  part  moved,  or  on  which  the  globe 
of  the  eye  Aides  like  the  bead  of  one  bone  in  the  articular 
cavity  of  another  5 but,  being  fixed  to  the  part,  it  eafily  ac- 
commodates itlelf  to  ail  the  degrees  of  motion  thereof.  Had 
thefe  mufcles  lain  in,  a Itraight  diredfion,  they  would  have  in- 
commoded the  reiSli  •,  but  their  obliquity  may  be  faid  to  be  in 
fome  mealure  reiSlified  by  the  inner  furface  of  the  orbit,  and 
the  abduiStor. 

The  inner  furface  of  the  orbit  ferves  for  a kind  of  colla- 
teral fulcrum,  which  hindets  the  globe  from  falling  too  far 
inward  ; as  the  joint  adlion  of  the  two  obliqui  prevents  it,  in 
part,  from  falling  too  far  outward.  The  abduftor,  by  being 
bent  on  the  globe,  not  only  hinders  it  from  being  carried 
outward,  but  alfo  prevents  the  indirect  motions  of  the  obli- 
qui from  thrufting  it  out  of  the  orbit  toward  the  temples. 
VoL.  II.  M The 
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The  other  ufes  attributed  to  thefe  mufcles  feem  to  be  with- 
out foundation,  from  the  confideration  of  their  infertions, 
and  of  the  ftrudlure  of  the  parts  with  which  they  are  con- 
cerned ; both  which  rcafons  are  explained  in  the  Memoirs  of 
the  Academy  for  1721* 

§ 6»  ^he  Supei'ciliaf  and  Mu/culi  Frontales^  Oecipitales^  and^ 
Superciliares, 

Supenllia,  The  fupercllia,  or  eye-brows,  peculiar  to  the 
human  fpecies,  are  the  two  hairy  arches  htuated  at  the  lower 
part  of  the  forehead,  between  the  top  of  the  nofe  and  tem- 
ples, in  the  fame  diredlion  with  the  bony  arches  which  form 
the  fuperior  edges  of  the  orbits.  The  Ikin  in  which  they 
are  fixed  does  not  feem  to  be  much  thicker  than  that  of  the 
reft  of  the  forehead  5 but  the  membrana  adipofa  is  thicker 
than  on  the  neighbouring  parts.  The  colour  of  the  eye- 
brows is  different  in  different  perfons,  and  often,  in  the  fame 
perfon,  different  from  that  of  the  hair  on  the  head  5 neither 
is  the  fize  of  them  always  alike.  The  hairs  of  which  they 
Gonfift  are  ftrong  and  rather  ftiff*,  and  they  lie  obliquely,  their 
roots  being  turned  to  the  nofe,  and  their  points  to  the  tem- 
ples. 

The  fupercilia  have  motions  common  to  them,  with  thofe 
of  the  fkin  of  the  forehead,  and  of  the  liairy  fcalp.  By  thefe 
motions  the  eye-brows  are  lifted  up ; the  fkin  of  the  fore- 
head is  wrinkled  more  or  Icfs  regularly  and  tranfverfely ; and 
the  hair  and  almoft  the  whole  fcalp  is  moved,  but  not  in 
the  fame  degree  in  all  perfons ; for  fome  people  by  this  mo- 
tion alone  can  move  their  hat,  and  even  throw  it  off  their 
head.  The  eye-brows  have  likewife  particular  motions  which 
contra(ft  the  ficin  above  the  nofe  j and  all  thefe  different  mo- 
tions are  performed  by  the  occipital,  frontal,  and  fuperciliary 
mufeles.  {Sss  Vol.  L) 
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The  occipital  and  frontal  mufcles  appear  to  be  true  digaf- 
trici,  both  in  regard  to  their  infertions  and  aflion.  The  fix- 
ed infertlons  of  the  occipitales  at  the  lower  part  of  the  occi- 
put, and  the  moveable  infertions  of  the  frontales  in  the  fkin 
of  the  forehead  and  of  the  fiipercilia,  being  well  confidered, 
together  with  their  reciprocal  infertions  in  the  fame  aponeu- 
rofis,  feem  to  be  very  convincing  proofs  that  they  are  digaftric 
mufcles. 

Thefe  four  mufcles  feem  always  to  a£l:  in  concert,  the  oc- 
cipitales being  only  auxiliaries  or  afh^fants  to  the  fnontales, 
the  ofhce  of  which  is  to  raife  the  fupercllia  by  wrinkling  the 
fkin  of  the  forehead  ; thefe  wrinkles  following  the  diredtion 
of  the  eye* brows  regularly  in  fome  fubjedfs,  and  very  irregu- 
larly in  others. 

To  be  convinced  of  the  co-operation  of  thefe  four  mufcles, 
we  need  only  hold  the  hand  on  the  occipitales,  while  we  raife 
the  eye-brows  and  wrinkle  the  forehead  feveral  times,  and 
we  fhall  perceive  the  occipitales  to  move  each  time,  though 
not  in  the  fame  degree  in  all  fubjedls.  In  fome  pe'rfons  the 
occipitales  feem  to  be  relaxed,  while  the  frontales  being  in 
contradlion  move  the  whole  fcalp  and  pericranium  forward, 
and  then  contradt  to  bring  them  back  to  their  natural  htu- 
ation. 

The  adlion  of  the  mufculi  fuperclllares  is  to  deprefs  the 
eye-brows,  to  bring  them  clofe  together,  and  to  contradl  the 
{kin  of  the  forehead  immediately  above  the  nofe  into  longi- 
tudinal and  oblique  wrinkles,  and  the  llcin  which  covers  the 
root  of  the  nofe  into  irregular  tranfverfe  wrinkles.  This 
adlion,  as  well  as  that  of  the  frontales,  and  of  the  mufcles  of 
the  nofe  and  lips,  is  not  always  arbitrary,  but  fometimes  me- 
chanical and  involuntary.  Thefe  mufcles  may  perhaps  like- 
wife  ferve  to  keep  the  mufculi  frontales  in  equilibrio  during 
their  inadlion,  they  being  moveable  by  both  extremities. 
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f ■ 7.  Palpehrae  and  Memhranct  ConjunBlva, 

Palpehrae,  The  palpebrae  are  a kind  of  veils  or  curtains 
placed  tranfverlely  above  and  below  the  anterior  portion  of 
the  globe  of  the  eye,  and  accordingly  there  are  two  eye-lid? 
to  each  eye,  the  one  fuperior  and  the  other  inferior.  The 
fuperior  is  the  largeft  and  moh  moveable  in  man.  They  both 
unite  at  each  fide  of  the  globe,  and  the  place's  of  their  union 
are  termed  angles^  one  large  and  internal,  which  is  next  the 
nofe,  the  other  fmall  or  external,  which  is  next  the  temples. 

StfuBure  of  the  palpebrae.  The  palpebrae  are  made  up  of 
common  and  proper  parts,  i he  common  parts  are  the  Ikin, 
epidermis,  and  rnembiana  adipofa  Ihe  proper  parts  are  the 
mufcles,  the  tarfi,  the  pundta  or  foramina  lacrymalis,  the 
membrana  conjundiiia,  the  glandula  lacrymalis,  and  the 
particular  ligaments  which  lultain  the  tarfi.  The  tarfi  and 
their  ligaments  are  in  lorne  mealure  the  bafis  of  all  thefq 
parts. 

Tarfi,  The  tarfi  are  thin  cartilages,  forming  the  principal 
part  of  the  edge  of  each  palpebra,  and  they  are  broader  at 
the  middle  than  at  the  extremities.  Thole  of  the  fuperior 
palpebrae  are  a little  more  than  a quarter  of  an  inch  in 
breadth  ; but  in  the  lower  palpebrae  they  are  not  above  the 
fixth  part  of  an  inch,  and  their  extremities  next  the  temples 
are  more  llender  than  thofe  next  the  nofe. 

Thefe  cartilages  arc  fuited  to  the  borders  and  curvature  of 
fhe  eye-lids.  The  lower  edge  of  the  fuperior  cartilage,  and 
the  upper  edge  of  the  inferior,  terminate  equally,  and  both, 
may  be  termed  the  ciliary  edges.  The  oppofite  edge  of  the 
upper  tarfus  is  fomething  femicircular  between  its  two  extre- 
mities ; but  that  of  the  inferior  tarfus  is  more  uniform,  and 
both  are  thinner  than  the  ciliary  edges.  Their  inner  fideSjiOr 
thofe  next  the  globe,  are  grooved  by  feveral  fmall  tranfverfe 
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channels,  of  which  Jiereaher  5 and  the  extremities  of  both 
cartilages  arc  connected  by  a kind  of  fmall  ligaments. 

Ligamenta  tarforum  lata.  Phe  brovxd  ligaments  of  the  tarfi 
are  membranous  elongations,  formed  by  the  union  of  the 
periofleum  of  the  orbits  and  pericranium  along  both  edges  of 
- each  orbit.  The  fuperior  ligament  is  broader  than  the  in- 
ferior, and  fixed  to  the  fuperior  edge  of  the  upper  cartilage, 
as  the  inferior  is  to  the  lower  edge  of  the  lower  cartilage ; fo 
that  thefe  ligaments  ar  d the  tarfi,  taken  alone,  or  without  the 
other  parts,  reprefent  palpebrae. 

^J^lembrana  conju_n5liva.  The  membrana  conjunctiva  is  a 
thin  membrane,  one  portion  of  which  lines  the  inner  furfa(;c 
of  the  palpebrae,  that  is,  of  the  tarli  and  their  broad  liga- 
ments, At  the  edge  of  the  orbit  it  has  ^ fold,  and  is  conti- 
nued from  thence  od  the  anterior  half  of  the  globe  of  the 
eye,  adhering  to  the  tunica  albuginea  5 lo  that  the  palpebrae 
and  the  fore-part  of  the  globe  ot  the  eye  arc  covered  by  one 
and  the  lame  membrane,  which  does  not  appear  to  be  a con- 
tinuation of  the  pericranium,  but  has  lome  connexion  with 
the  broad  ligaments  of  the  tarfi. 

The  name  of  cc?ijunBiva  is  commonly  given  onlv  to  that 
part  w’hich  covers  the  globe,  the  other  being  called  fimply 
the  internal  membrane  of  the  palpebrae  ; but  we  may  very  well 
name  the  one  membra  oculi  conjun&iva^  and  the  other  mem- 
hrana  palpebrarum  conjunEliva.  That  of  the  palpebrae  is  a 
very  fine  membrane,  adheres  clofe  to  the  palpebrae,  and  is 
full  of  fmall  capillary  blood-vefTels.  It  is  perforated  by  nu- 
merous imperceptible  pores,  through  which  a kind  of  ferum 
is  continually  difeharged ; and  it  has  feveral  very  evident 
folds,  which  fhall  be  fpoken  to  hereafter. 

The  conjunCliva  of  the  eye  adheres  by  the  intervention  of 
a cellular  fubftance  ; and  is  confequently  loofc,  and  as  it 
were  moveable ; and  it  may  be  taken  hold  of,  and  feparated 
19  federal  places  from  the  tendinous  coat.  It  is  of  a whitifh 
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colour ; and  being  tranfparent,  the  alubglnca  makes  It  appear 
perfedlly  white : Thefe  two  coats  together  forming  what  is 
called  the  white  of  the  eye.  The  greateft  part  of  the  numerous 
vefTels  which  run  upon  it  contain  n Orally  only  the  ferous 
part  of  the  blood,  and  confequently  are  not  difcoverable, 
except  by  anatomical  injedllons,  inflammations,  obftrudlions, 
5cc.  With  the  point  of  a good  knife  we  continue  the  repa- 
ration of  this  membrane  over  the  cornea. 

Glandula  lacrymalis.  The  lacrymal  gland,  the  ufe  of  which, 
till  of  late  years,  was  not  known,  is  yellowifli,  and  of  the 
number  of  thofe  called  conglomerate'  glands.  It  lies  under 
that  deprellion  obfervable  in  the  arch  of  the  orbit  near  the 
temples  mentioned  in  the  defeription  of  the  flceleton,  and 
laterally  above  the  globe  of  the  eye.  It  is  a little  flatted,  and 
divided,  as_it  w^re,  into  two  lobes ; one  of  which  lies  to- 
ward  the  infertion  of  the  mufculus  levator,  the  other  toward 
the  abdudlor.  It  adheres  very  clofely  to  the  fat  which  fqr- 
rounds  the  mufcles  and  pofterior  convexity  of  the  eye,  and  it 
Was  formerly  named  glandula  innominata. 

From  this  gland  feveral  fmall  dudls  go  out,  which  run 
down  almofl:  parallel  to  each  other,  through  the  fubllance.  of 
the  tunica  interna  or  conjunctiva  of  the  fuperior  palpebra, 
and  afterwards  pierce  it  inwardly  near  the  fuperior  edge  of 
the  tarfus.  Steno  difeovered  the  excretory  duCls  of  this 
gland  upon  the  eye  of  an  0x5  and  they  are  painted  by 
Bidloo  1661.  In  man,  however,  they  are  feen  with  more 
difiiculty  ; for,  although  delcribed  by  Winflow  and  Lieu- 
taud,  they  were  unknown  to  later  authors,  as  Morgagni, 
Zinn,  and  Haller,  till  Dr  Monro,  the  prefent  profeflbr,  dif- 
. covered  and  injeCted  them  before  the  year  1753.  They  are 
fix  or  feven  in  number,  have  no  communication  with  each 
other,  and  open  upon  the  inner  fide  of  the  upper  eye- lid  near 
the  outer  angle. 

The 
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The  borders  of  each  palpebra,  taken  together,  are  formed 
by  the  edge  of  the  tarfus,  and  by  the  union  of  the  internal 
membrane  with  the  fl^in  and  epidermis.-  This  border  is  flat, 
and  of  fome  fenfible  breadth,  from  within  about  a quarter  of 
an  inch  of  the  internal  angle,  all  the  way  to  the  external 
angle,  near  which  the  breadth  diminiflies.  This  breadth  is 
owing  only  to  the  thicknefs  of  the  palpebrae,  which  at  this 
place  have  their  edges  oblique  or  flanting,  in  fuch  a manner 
as  when  the  two  palpebrae  touch  each  other  flightly,  a trian- 
gular fpace  or  canal  is  formed  between  them  and  the  globe 
of  the  eye. 

Cilia,  The  flat  edge  of  each  palpebra  is  adorned  with  a 
row  of  hairs  called  dliaf  or  the  eye-laJJjes,  Thofe  belonging 
to  the  fuperior  palpebra  are  bent  upward,  and  are  longer 
than  thofe  of  the  lower  palpebra  which  are  bent  downward. 
Thefe  rows  are  placed  next  the  fkin,  and  are  not  Angle,  but 
irregularly  double  or  triple.  The  hairs  arc  longer  near  the 
middle  of  the  palpebrae  than  toward  the  extremities ; and, 
for  about  a quarter  of  an  inch  from  the  inner  angle,  they  are 
quite  wanting. 

Glandiilae  ctltares.  Along  the  fame  border  of  the  palpe- 
brae, near  the  internal  membrane,  or  toward  the  eye,  we  fee 
a row  of  fmall  holes,  which  may  be  named  foramina  or  pun&a 
cUiaria,  Ihey  are  the  orifices  of  the  fame  number  of  fmall 
oblong  glands  which  lie  in  the  fulci,  channels,  or  grooves, 
on  the  inner  furface  of  the  tarfus.  Thefe  little  glands  are 
of  a whitifli  colour ; and,  when  examined  through  a Angle 
microfeope,  they  appear  like  bunches  of  grapes,  thofe  of  each 
bvmch  communicating  together  ; and,  when  they  are  fqueezed 
between  two  nails,  a fcbaceous  matter,  like  foft  wax,  is  dlf- 
chajrged  through  the  pundla  ciliaria.  They  are  more  nume- 
rous in  the  upper  than  in  the  under  eye-lids,  and  were  ArA: 
painted  by  CafTerius,  but  afterwards  deferfbed  by  Meibomius, 
by  whofe  name  they  are  frequently  called. 
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PunBa  lacr.ymaVia,  Near  the  great  or  Internal  angle  of 
the  palpebrae,  the  flat  portions  of  their  edges  terminate  in 
another,  which  is  rounder  and  thinner.  By  the  union  of 
thefe  two  edges  an  angle  is  formed ; which  is  not  perfedlly 
pointed  like  a true  angle,  but  rounded  j and  may  be  called 
the  internal  or  nafal  angle. 

At  this  place,  the  extremity  of  the  flat  portion  is  diftin- 
guifhed  from  the  round  portion  by  a fmall  protuberance  or 
papilla,  which  is  obliquely  perforated  by  a fmall  hole  in  the 
edge  of  each  palpebra.  Thefe  two  fmall  holes  are  very  vi- 
flble,  and  often  more  fo  in  living  than  in  dead  bodies  ; and 
they  are  commonly  named  pnnEla  lacrymalia^  being  the  orifi- 
ces of  two  Imall  dudts,  called  lacrymaU  which  unite  beyond 
the  angle  of  the  eye,  and  open  a little  below  the  upper  end 
of  a particular  refervoir,  termed  facculus  lacrymalis^  which 
lhall  be  delcribed  with  the  ^ofe. 

The  pun£la  lacrymalia  are  oppofite  to  each  other,  fo  that 
they  meet  when  the  eye  is  fhut.  Round  the  orifice  of  each 
of  thefe  points,  we  obferve  a whitifb  circle,  which  feems  to 
he  a cartilaginous  appendix  of  the  tarfus,  and  which  keeps 
the  orifice  always  open.  Thefe  two  oblique  circles  are  fo 
difpofed,  that,  when  the  eye  is  but  flightly  fhut,  they  touch 
each  other  only  toward  the  Ikin,  and  not  toward  the  globe 
of  the  eye.  The  fine  membrane  which  covers  thefe  circles, 
and  pafles  through  the  pun(Sta  into  the  du61s,  feems  fome^ 
times  to  wrinkle  when  it  is  touched  with  a ftilet.  This  ob- 
fervation  was  firft  made  by  M,  Saint  Yves,  a Parifian  ocu- 
lift. 

Cariincula  lacrymalis.  The  caruncula  lacrymalis  is  a fmall 
rcddifh  granulated,  oblong  body,  fituatcd  prccifely  between 
the  internal  angle  of  the  palpebrae  and  globe  of  the  eye,  but 
it  is  not  flefliy,  as  its  name  would  infinuate.  The  fubflance 
bf  it'Teems  to  be  wholly  glandular;  and  it  appears  through  a 
fingle  microlcope  in  the  fatne  manner  as  the  other  conglome- 
rate 
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rate  glands.  We  difcover  upon  it  a great  number  of  fine 
hairs,  covered  by  an  oily  yellowifh  matter,  furnifhcd  by  this 
gland  ; and,  on  the  globe  of  the  eye,  near  this  glandular 
body,  we  fee  a femilunar  fold  formed  by  the  conjundfiva,  the 
concave  fide  of  which  is  turned  to  the  uvea,  and  the  convex 
fide  to  the  nofe. 

This  fold,  which  has  the  name  of  membra?ia  femilunaris^ 
appears  moft  when  the  eye  is  turned  toward  the  nofe  ; it  is 
fhaped  like  a crefeent,  the  two  points  of  which  anfwer  to  the^ 
puntfla  lacrymalia,  and  conduct  the  tears  into  the  pundta. 

\ 

§ 8,  The  Mufcles  of  the  Palpehrae, 

The  mufcles  of  the  palpehrae  are  commonly  reckoned  to 
be  two  ; one  peculiar  to  the  upper  eye-lid,  named  levator 
palpehrae  fuperioris ; the  other  common  to  both,  called  muf 
cuius  orbicularis  palpehraruniy  which  has  been  fubdivided  by 
different  authors  in  different  manners,  ^ee  Defeription  of 
Mufcles,  Vol.  I. 

The  fkin  of  the  fuperior  palpebra  is  folded  arch-wife,  aU 
moft  in  a parallel  diredlion  to  that  of  the  femioval  fibres  ; 
the  plicae  interfedfing  the  levator,  whereas  the  other  folds 
only  interfedl  the  orbicularis.  The  radiated  and  oblique 
plicae  feldom  appear  in  young  perfons,  except  when  the  firll: 
and  fecond  portions  of  the  orbicularis  are  in  adlion  but  in 
aged  perfons  its  marks  are  vifible  at  all  times. 

In  man,  the  fuperior  palpebra  has  much  more  motion  than 
the  inferior.  The  fmall  fimple  motions,  called  iiuviklirtg^ 
which  frequently  happen,  though  not  equally  often  in  all  Tub- 
jedls,  are  performed  by  the  alternate  contradlion  of  the  leva- 
tor palpehrae  and  orbicularis. 

Thefe  flight  motions,  erpeclally  thofe  of  the  upper  palpe- 
bra, are  not  very  eafy  to  be  explained  according  to  the  true 
ftrudlure  of  the  part.  The  motions  which  wrinkle  the 
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palpebrae^'  and  which  are  commonly  performed  to  keep  one 
eye  very  clofe  fliut,  while  we  look  ftedfallly  with  the  other, 
are  explicable  by  the  fimple  contraction  of  all  the  portions  of 
the  orbicularis.  Thefe  motions  likewife  deprefs  the  lupcr- 
cilia,  which  confequently  may  be  moved  in  three  different 
manners,  upwards  by  the  mulculi  frontales,  downward  by  the 
orbiculares,  and  forward  by  the  liiperciliares. 

§ 9.  ^he  V \Jlels  of  the  Eye,  and  its  Appendages,. 

The  external  carotid  artery,  by  means  of  the  arteria  roax<^ 
illaris  externa,  and  the  temporal  and  frontal  arteries,  give  fc-« 
veral  ramifications  to  the  integuments  whicli  furround  the 
eye,  and  to  all  the  portions  of  the  nmfculus  orbicularis;  and 
thefe  ramifications  communicaie  with  thofe  which  are  diltri- 
buted  to  the  membrana  conju.  liva  palpebrarum,  and  to  the 
caruncula.  Some  fmall  branches  alio  come  in  through  the 
fpheno-maxillary  future,  to  be  uitributed  chiefly  on  the  pc«^ 
riofleum  of  the  orbit,  and  to  the  fat  of  the  eye.  The  inter- 
nal carotid  artery  having  entered  the  cranium,  fends  off  a con- 
fiderabie  branch  called  the  ocular^  which  accompanies  the  op- 
tic nerve,  to  be  diltribuicd  to  the  mufcles  and  globe  of  the 
eye,  to  the  levator  palpebrae,  to  the  fat,  glandula  lacrymalis, 
membrana  conjunCliva,  caruncula  lacrymalis,  &c.  it  likewife 
communicates  with  the  external  carotid,  and  fends  one  or 
two  very  fmall  branches  to  the  nofe.  The  branches  which 
fupply  the  globe  of  the  eye  have  the  name  of  ciliares ; they 
perforate  the  back  part  of  the  tunica  fclcrotica  in  five  or  fix 
places^  after  which  they  run  a little  way  through  its  fubftance, 
where  each  branch  fornas  a plexus,  which  fends  numerous 
branches  to  the  choroides. 

Dr  Wrifberg  obferves,  they  next  perforate  the  external 
lamina  of  the  choroides,  and  form,  between  that  and  the 
internal  lamina,  the  vafcular  ftellae  mentioned  in  the  deferip- 
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tion  af  this  internal  lamina.  Some  fmall  vafcular  filaments 
from  thefe  ramifications,  arc  likewiie  obferved  to  adhere  very 
clolely  to  the  tunica  vitrea ; and  they  lend,  in  a dire£l  courfe 
to  the  circumference  of  the  iris,  lome  fmall  arteries,  which 
there  form  a valcular  circle  that  gives  capillaries  to  the  mem- 
brana  cryltailinai  Thefe  vtliels  may  be  eafiiy  injected  in 
new  born  children.  The  pofierior  part  of  the  capiule  of  the 
lens  is  fupplicd  from  another  fource  : Aibinus,  and  after  him 
many  others,  have  injected,  in  a foetus,  a branch  from  the 
arteria  centralis  retinae,  which  palTes  through  the  middle  of 
the  vitreous  humour,  and  is  difperied  in  a radiated  manner 
on  the  back  part  of  the  capfula  cryftaliina,  Zinn  is  of  opi- 
nion that  thefe  vefiTels  pafs  allb  into  the  body  of  the  lens  5 but 
of  this  fufiicient  proofs  are  wanting. 

The  veins  of  ail  thefe  parts  anfwer  nearly  to  the  arteries; 
thofe  of  the  globe  of  the  eye  are  called  vafa  vorticofa.  The 
internal  veins  unload  themlelves,  partly  into  the  internal  ju- 
gular vein,  by  the  linus  cavernoli  ; and  partly  into  the  exter- 
nal jugular  vein,  by  the  vena  angularis,  or  maxillaris  externa, 
the  maxillaris  interna,  temporalis,  See. 

Befides  the  capillary  veflels,  ealily  diftinguifhable  by  the 
ted  colour  of  the  blood,-  there  are  great  numbers  of  thofe 
which  admit  nothing  but  the  lerous  and  lymphatic  parts  of 
the  blood,  and  conlequentiy  do  not  appear  in  the  natural 
ftate.  They  become  vifible  in  fome  places  by  inflammations 
and  injeiflions,  as  bn  the  meinbraiia  conjunctiva  of  the  eye  ; 
but  tbefe  contrivances  do  not  difeover  them  every  where  ia 
aged  perfons.  In  a foetus,  and  in  new  born  children,  fays 
Winflow,  a fine  injeCtion  has  lucceeded  fo  well  as  to  difeover 
the  veffels  of  the  membrana  cryflailina  and  vitrea  *,  and  in  a 
foetus  of  about  fix  months,  the  ii  j-^led  liquor  feeraed  to  me 
to  have  penetrated  a part  of  the  cryttaliine  and  vitreous  hu- 
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§10,  ne  Nerves  cf  the  Eye  and  of  its  Appendages, 

Besides  the  optic  nerve  already  defcribed,  the  globe  of 
the  eye  receives  feveral  fmall  ones,  whkh  run  on  each  fide 
along  and  about  the  optic  nerve,  from  its  entry  into  the  or- 
bit to  its  infertion  in  the  globe.  Thefe  filaments  come  cliief- 
ly  from  a fmall  lenticular  ganglion,  formed  by  very  (hort  ra- 
mi of  the  orbitary  or  ophthalmic  branch  of  the  fifth  pair,  and 
by  a branch  of  the  third  pair,  or  motores  oculi. 

The  nerves  of  the  lenticular  ganglion  having  reached  the 
globe  of  the  eye,  are  divided  into  five  or  fix  fafciculi,  which 
having  furrounded  the  optic  nerve,  and  penetrated  and  per- 
forated the  fclcrotica,  run  at  difiances  more  or  kfs  equal  be- 
tween the  fclcrotica  and  choroidcs  towards  the  iris.  There 
each  of  them  is  divided  into  feveral  Ihort  filaments,  which 
terminate  in  the  fubftance  of  the  iris.  Ihefe  fmall  nerves, 
which  run  from  behind  forward,  between  the  fclcrotica  and  the 
choroides,  have  formerly  been  taken  for  particular  ligaments 
by  anatomifts  of  tonfiderable  eminence,  but  are  now  known 
tinder  the  name  of  ciliary  nerves. 

The  nerves  which  go  to  the  other  parts  belonging  to  the 
eye,  come  from  the  third,  fourth,  fixth,  and  firft  two  branches 
of  the  fifth  pair  of  nerves,  and  likewife  from  the  portio  dur& 
of  the  feventh  pair#  The  third,  fourth,  and  fixth  pairs  give 
nerves  to  the  mufcles  of  the  globe  of  the  eye.  The  two 
branches  of  the  fifth  pair,  and  the  portio  dura  of  the  feventh, 
give  nerves  not  only  to  the  other  parts  which  furround  the 
globe,  but  alfo  to  the  mufeuli  frontales  and  internal  parts  of 
the  nofe. 

The  trunk  of  the  third  pair,  or  motores  oculi,  having  enter- 
ed the  orbit  through  the  liiperior  orbitary  fifiure,  or  foramen 
lacerum  of  the  fphenoid  bone,  produces  four  branches.  The 
firfi  runs  upwards,  and  divides  into  two ; one  for  the  mufeu- 
lus  levator  oculi,  and  the  other  for  the  levator  palpebrae  fii- 
perioris.  The  trunk  continuing  its  courfe,  gives  off  the  fe- 
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cond  fhort  branch  to  the  deprefibr  oculi.  The  third  branch 
is  long,  and  goes  to  the  obliquus  inferior,  contributing  like- 
wife  to  the  formation  of  the  lenticular  ganglion  already  men- 
tioned. The  fbunh  branch  is  large,  and  fupplies  the  adduc- 
tor oculi. 

The  firft  branch  of  the  fifth  pair,  commonly  termed  ner^ 
vus  ophthalmuuSy  divides  into  three  rami,  as  it  enters  the  orbit, 
and  fometimes  only  in  two,  one  of  which  is  afterwards  fub- 
divided.  Of  thefe  three  branches  one  is  fuperior,  and  term- 
ed nervus  fupercUiaris  ; one  internal,  termed  nafdis  ; and  one 
external,  to  which  the  name  of  temporalis  or  lacrymalis  is  ap- 
plied. 

The  fuperior  or  fuperciliary  ramus  runs  along  the  whole 
periofieurn  of  the  orbit  5 and  having  pafied  through  the 
fuperciliary  notch  or  foramen  of  the  os  frontis,  is  diftributed 
to  the  mufculus  frontalis,  fuperciliaris,  and  fuperior  portion 
of  the  orbicularis  palpebrarum  ; and  it  communicates  with  a 
fmall  branch  of  the  portio  dura  of  the  feventh  pair. 

The  internal  or  nafal  branch  palTes  under  the  ramification 
of  the  nerve  of  the  third  pair  5 and  running  toward  the  nofc, 
is  diftributed  partly  on  it,  and  partly  on  the  neighbouring 
parts  of  the  orbicularis,  the  caruncula,  See.  This  branch, 
fends  off  a filament,  which,  pafting  through  the  internal  an- 
terior orbitary  hole,  enters  the  cranium,  and  prefently  returns 
through  one  of  the  ethmoidal  lioles  to  the  internal  parts  of 
the  nofe.  Sometimes  this  nafal  ramus  communicates  with 
the  ramus  fuperciliaris  by  a particular  arch,  before  it  enters^ 
the  orbitary  hole. 

The  external  or  temporal  ramus,  which  is  fometimes  at 
fubdivifion  of  the  fuperciliaris,  is  diftributed  to  the  glandula 
lacrymalis,  and  fends  off  a filament  which  pierces  the  orbi- 
tary apophyfis  of  the  os  malae. 

The  fecond  branch  of  the  fifth  pair,  called  r.ervus  mapiilla- 
ris  fuperior ^ fends  off  a ramus  through  the  bony  cana}  of  the 
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lower  part  of  the  orbit,  which,  going  out  at  the  anterior  in- 
ferior orbitary  hole,  is  diftributed  to  the  neighbouring  por- 
tion of  the  mufculus  orbicularus,  and  communicates  with  a 
ramus  of  the  portio  dura.  The  reft  of  the  fuperior  maxillary 
nerve  fliall  be  defcribed  afterwards. 

The  portio  dura  of  the  feventh  pair,  or  auditory  nerve, 
gives  branches  to  the  fuperior,  inferior,  and  external  lateral 
parts  of  the  orbicularis  palpebrarum  ; one  of  which  commu- 
nicates with  the  nervus  fuperciliaris,  and  another  with  the 
fub-orbitarius,  to  be  afterwards  defcribed. 


§11.  Sight. 


The  eye  is  the  organ  of  vifion.  The  greater  part  of  it  is 
compofcd  of  pellucid  humours  capable  of  refraifting  the  rays 
of  light.  The  complexity  of  this  organ  is  neccflary  for  the 
defence  of  its  tender  parts ; and  the  diverfity  of  the  feveral 
humours,  together  with  the  various  offices  which  this  curious 
machine  performs,  neceflarily  required  a very  compound  in- 
ftrument. 

Outwardly,  a defence  is  afforded  to  this  organ  by  the  eye- 
brow or  fupercilium  : and  the  thick ‘hairs  placed  there,  which 
arc  capable  of  being  pulled  down  by  the  adlion  of  the  frontal, 
corrugator,  and  orbicular  mufclcs  afford  a lhadc  to  the  eye  in 
too  ftrong  a light.  A depreffion  of  the  ^ye-brow  ferves  alfo 
to  exprefs  concern  of  the  mind,  as  an  elevation  of  it  denotes 
the  mind  to  be  in  a ferenc  quiet  ftate.  This  guard  alfo  con- 
duces to  throw  off  the  fweat  and  retained  duft,  or  the  infefts 
which  might  fall  into  the  eye. 

The  palpebrae  are  the  peculiar  guards  of  the  eye } and 
that  they  might  fhut  the  more  exactly  for  the  defence  of 
this  fcnfible  and  delicate  organ,  their  margins  are  furniffied 
with  cartilaginous  arches,  which,  accurately  correfponding 
with  each  other,  form  a tight  and  unwrinkled  future.  The 
cartilage  of  each  alfo  hinders  it  from  being  drawn  into  wrin- 
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kies,  while  it  is  either  elevated  or  deprelTed.  The  elevation 
of  the  upper  eyt-lid  is  performed  by  a mufcle  arifing  from 
the  involucrum  of  the  optic  nerve  gradually  Ipreading,  and 
extending  by  its  expanfion  to  the  tarfus.  This  elevator  is 
confiderably  aflifted  in  its  action  by  the  frontalis,  and  by  va- 
rious connections  with  the  orbicularis  when  this  laft  is  drawn 
up  or  dilated  by  the  former.  The  upper  eye-lid  is  deprefTed 
by  the  orbicularis  mulcle,  which  alfo  ferves  to  elevate  the  lower 
eye-lid,  and  covers  the  eye  in  fuch  a manner  that  no  duft  or 
light  can  enter  it  in  deep.  The  lower  eye-lid  is  deprelTed  by 
a double  portion  of  the  fibres,  inferted  into  the  upper- lip. 

Finally,  that  the  protuberant  margins  of  the  eye-lids  might, 
not  injurioufly  beat  againfl:  each  other,  the  cilia  are  placed  lo  as 
to  make  a blind  or  lhade,  which,  by  excluding  the  extraneous 
rays,  might  afford  a more  diftinCt  reprelentation  of  any  objeCV. 

That  the  eye-lids  rubbing  againft  each  other  might  not 
grow  together,  they  are  lupplied  with  a row  of  Jehaceous 
glandules ^ that  difeharge  a foft  liniment,  which  mixes  and 
walhes  off  with  the  tears. 

Ttie  perpetual  attrition  of  the  eye-lids  afeending  and  de- 
feending  againft  the  globe  of  the  eye,  is  prevented  by  the 
tears  s which  preferve  alfo  the  tendernefs  of  the  membranes 
and  of  the  cornea,  and  ferve  to  wafti  out  any  infects  or  other 
Iharp  corpufcles.  Thefe  form  a faline  pellucid  liquor  that 
may  be  evaporated,  and  never  ceales  to  be  poured  over  the 
anterior  furface  of  the  eye  ; but  never  runs  over  the  cheeks, 
unlefs  collected,  by  a foreign  caufe,  in  larger  than  ufual  quan- 
tity. This  liquor  is  exhaled  partly  from  the  arteries  of  the 
conjunctiva,  and  partly  proceeds  from  the  lacrymal  gland. 

The  feparation  of  the  tears  is  increafed  by  the  more  fre- 
quent contraction  of  the  orbicular  mufcle,  either  from  irrita- 
tion, or  fome  forrowful  pafiion  *,  by  which  means  the  tears 
are  urged  over,  and  wafti  the  whole  furface  of  the  eye  and 
conjunctiva. 

After 
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After  the  tears  have  performed  their  office,  part  of  them 
fly  off  into  the  air ; and  the  reft,  that  they  might  not  of- 
fend by  their  quantity,  are  propelled  by  the  orbicular  mufcle, 
towards  its  origin  hear  the  nofe,  to  the  loweft  part  of  the  palpe- 
bral margins,  which,  wanting  the  tarfus  in  this  place,  do  not, 
on  that  account,  exactly  meet  together.  Here  the  caruncula 
lacrymalis  interpofes,  and  prevents  the  meeting  of  the  eye- 
lids, at  the  fame  time  furniffiing  a liniment  to  thofe  parts 
which  have  no  Meibomian  du£ts.  Before  this  part  is  ex- 
tended a fmall  portion,  like  a little  eye-lid  ; which,  defeend- 
ing  perpendicularly,  joins  the  true  eye-lids,  and  is  larger  in 
beafts  than  in  men  : But,  at  the  beginning  of  this  fpacc,  be- 
tween the  eye-lids,  appears  the  punBum  lacrymale,  which 
drinks  up  the  tears  from  the  linus  in  which  they  arc  col- 
le£led,  partly  by  tubular  attra61ion,  and  partly  by  impulfe  * 
from  the  orbicular  mufcle.  If  thefe  points  or  openings  arc 
obftrudted,  the  tears  run  over  and  excoriate  the  cheek. 

From  both  points  proceeds  a fmall  du^l ; thefe  join  toge- 
ther, and  are  inferted  by  two  mouths  near  the  uppermoft 
parts  of  the  lacrymal fac,  which  defeends  a little  backward  in- 
to the  narcs,  opening  there  by  an  oblique  oblong  aperture  at 
the  bottom  of  the  meatus,  covered  by  the  lower  os  fpongio- 
fum.  Through  this  paffage  the  fuperfluous  tears  defeend  in- 
to the  nofe,  which  they  in  part  moiflen.  A mufcle  is  by 
fome  writers  aferibed  to  this  fac ; but  it  is  not  yet  fufficient- 
ly  confirmed.  Some  late  authors  have  compared  the  lacry- 
mal  fac  to  the  bladder  of  urine,  which  retains  its  contents  for 
a confiderable  time,  till  it  is  thrown  out,  the  fphincler  being 
relaxed.  A fimilar  fphin^ler  has  been  aferibed  to  the  nafal 
~ dudf,  which  Is  fometimes  fiiut  and  again  relaxed,  that  the 
tears  colleded  in  the  fac  may  run  out  through  the  noftrils. 

The  globe  of  the  eye^  compreffed  before,  but  longer  than 
it  is  broad,  is  feated  in  the  cavity  of  a bony  orbit,  larger  than 
the  eye  itfelf  j the  excefs  is  on  all  fides  occupied  by  a very 
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foft  fat,  furrounding  the  globe  of  the  eye,  dnd  allowing  it  a 
free  motion  within  the  orbit. 

Among  the  coats  of  the  eye,  the  iris  is  the  only  one  pof- 
feffing  motion.  Though  it  hai>  little  lenl’ation,  and  is  not  en- 
dowed with  any  mechanical  irritability  5 yet,  in  a living  man, 
quadruped,  or  bird,  it  is  contracted  on  every  greater  degree 
of  light,  and  is  dilated  on  every  I'maller  one ; hence  it  is  ren- 
dered broader  for  viewing  dihant  objeCts,  and  narrower  for 
viewing  fuch  as  are  near.  The  caiife  of  this  dilatation  feems 
to  be  a remifiion  of  the  powers  rehlfing  the  aqueous  humour; 
an  argument  of  which  is  the  dilatation  of  the  pupil,  occalion- 
cd  by  debility,  or  lucceeding  iyncope  and  death.  The  con- 
traction is  more  obfeure,  and  perhaps  only  depends  on  the 
Itronger  afflux  of  humours  into  the  cOlourlefs  converging 
velTels  of  the  iris  5 fo  that  this  motion  has  lomcthing  in  com- 
mon with  a beginning  inflammation.  In  an  animal  twenty 
Or  thirty  hours  dead.  Dr  Haller  has  feen  the  radii  of  the  iris 
extend  by  heat,  and  llmt  the  pupil; 

Vr’e  are  as  yet  unacquainted  with  the  origin  of  the^ black 
pigment  5 nor  can  any  glandules  be  found,  which  fome  au- 
thors have  affigned  for  its  feparaiion.  Among  its  other  ufes, 
one  feems  to  be,  to  keep  the  cryftalline  lens  Arm.  In  in- 
fants, this  fame  mucus  has  the  image  ot  a radiated  flower  be- 
hind the  ciliary  procefs. 

The  retina^  which  is  a continuation  of  the  medulla  from 
the  optic  nerve,  immediately  embraces  the  vitreous  humour. 
Dr  Haller  fays,  that  it  extends  to  the  furface  of  the  cryftal- 
line lens  5 while  Dr  Monro  obferves,  that  it  ends  fome  wav 

« 1 

behind  the  ciliary  circle. 

Before  we  can  attairi  any  fatisfaClory  knowledge  of  the  na- 
ture of  vifion,  it  will  be  neceflary  to  point  out  lome  of  the 
properties  of  light.  Light  is  an  extremely  fubtile  fluid,  pe- 
netrating with  facility  bodies  of  the  cloleft  texture,  and  great- 
eft  denfity  in  a reclilineal  direClion,  with  thramazing  veloci- 
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ty  of  ten  millions  of  miles  in  a minute.  Every  luminous  bo- 
dy has  the  peculiar  property  of  fending  forth  rays  of  light  in 
every  poffible  direftion,  which  falling  on  the  furfaces  of  fur- 
rounding  obje<n:s,  are  refleded  thence  to  our  eyes.  Hence 
the  colour  and  form  of  the  objc£l  become  known.  Each  ray* 
fo  extremely  fmall  as  to  have  fcarcc  any  conceivable  thicknefs, 
is  feparable  into  feven  permanent  and  immutable  rays  of  a 
leflerkind,  namely  red,  orange,  yellow,  green,  blue,  indigo,  and 
violet,  Thefe  rays  are  of  different  degrees  of  refrangibility, 
in  the  order  in  which  they  are  enumerated,  the  red  rays  be- 
ing mod  refrangible  ; and,  when  they  are  varioufly  compoun- 
ded, they  conftitute  the  different  apparent  colours  of  bodies. 

The  colours  which  feem  peculiar  to  certain  bodies  may  be 
thus  explained  r The  furfaces  of  bodies,  on  which  a whole  ray 
of  light  falls,  have,  by  fome  peculiar  form  or  conftrudlion,  the 
power  of  refledling  fome  of  the  primitive  rays,  and  abforbing 
the  others.  If,  for  example,  the  furface  is  fo  denfe  as  to  re- 
fle£f  all  the  primitive  rays,  the  body  appears  white  5.  if  the 
furface  refledls  only  the  red  rays,  the  body  appears  red,,  and 
fo  of  others  with  their  combinations.  Thofe  bodies  are  o- 
pake  which  retain  the  rays  within  their  fubftance,  without 
permitting  any  to  pafs  through  them  y but  thofe  which  fuffer 
the  rays  of  light  to  pafs  through  them,  are  called  tranfparent 
or  pellucid. 

E^ys  of  light  falling  perpendicularly  on  the  furface  of  a 
tranfparent  body,  pafs  through  the  body  without  changing 
their  diredlion  ; but  rays  falling  obliquely  on  the  furface  pafs 
through  the  body  with  a change  of  their  diredion  nearer  to 
the  perpendicular  ; and  this  change  of  direflion  is  called  r^- 
fraBion,  All  tranfparent  fubftances  are,  in  optics,  called 
refraBtng  mediums.  In  general,  the  denfer  the  medium,  the 
more  the  rays  are  bent  towards  the  perpendicular ; excepting 
only  inflammable  liquors,  which,  by  a peculiar  property, 
draw  the  rays  more  to  a perpendicular  than  in  proportion  to 
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the  denfity  of  the  liquor.  The  angle  which  the  oblique  ray 
makes  with  the  perpendicular,  is  called  the  argle  of  incidence ; 
and,  after  having  been  bent  by  entering  the  medium,  the 
angle  it  then  makes  with  the  perpendicular  is  called  the  angle 
of  refra5iion*  We  have  hitherto  confidered  the  rays  as  paf- 
iing  out  of  void  fpace,  or  vacuum,  into  a refra^ling  medium ;; 
but  moft  of  the  rays  we  have  occahon  to  confider  pafs  out  of 
one  refracting  medium  into  another.  If  the  ray  pafs  from  a 
lefs  into  a more  dcnfe  medium,  it  is  refraCtcd,  as  if  it  had  pal- 
fed  out  of  vacuum  j but,  if  it  pafs  out  of  a denfer  into  a rarer 
medium,  it  is  bent  from  the  perpendicular.  The  proportions 
of  the  angles  of  incidence  to  thofe  of  refraClion  are  obferved 
to  be  conftant  enough  ; the  fine  of  the  angle  of  refraction 
from  air  into  water  is  to  the  fine  of  the  angle  of  incidence  as 
3 to  4 ; and,  in  pafling  from  air  into  glafs,  the  fine  of  the 
angle  of  incidence  is  to  the  fine  of  that  of  refraCtion  as  1 7 tp 
1 1 ; and  from  water  into  glafs,  as  51  to  44I 

Rays  that  are  parallel  to  one  another,  falling  on  a fpheri- 
cal  tranfparent  body,  if  the  angle  of  incidence  be  greater 
than  485  degrees,  are  reflected,  and  do  not  enter  the  fphercj 
but,  if  that  angle  be  lefs  than  48^,  they  enter  the  fpherc, 
and  are  refraCted,  fo  as  all  to  meet  in  one  point,  calkd  the 
focus. 

The  rays  of  light,  therefore,  whether  direCt  or  inflected,  fall 
upon  the  tunica  cornea  of  the  eye,  fo  as  to  form  a very  fliarp 
cone  between  the  lucid  point  and  the  luembrane  upon  which 
they  are  fpread  j the  bafis  of  which  cpne  will  be  the  furface 
of  the  cornea,  and  the  apex  the  radiant  point  •,  yet  fo  that 
all  rays  may,  without  any  fenCble  error,  be  reckoned  paral- 
lel with  each  other.  Among  thele,  there  are  fome  rays  re- 
flected back  from  the  cornea,  without  ever  penetrating  the 
furface  *,  namely,  all  fuch  as  fall  upon  that  membrane  in  a 
greater  angle  than  that  of  forty  degrees.  Others,  wdiich  en- 
ter the  cornea  at  very  large  angles,  but  lefs  than  the  form^j*, 
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and  fall  In  betwixt  the  iris  and  the  fides  of  the  cry(fallinc 
lens,  are  fuffocated  or  loft  in  the  black  paint  that  lines  the 
iris  and  the  ciliary  proceftes  ; but  thofe  rays  only  fall  upon 
the  furface  of  the  lens  which  enter  the  cornea  at  fmall  angles, 
not  much  diftant  ffom  the  perpendicular,  or,  at  molt,  not 
exceeding  twenty-eight  degrees  By  this  means,  all  thofe 
rays  are  excluded  which  the  refracting  power  ot  the  humours 
^ of  the  eye  could  not  be  able  to  concentrate  or  bring  together 
upon  the  retina  j v\  ithout  which  they  would  paint  the  objeCt 
too  large  and  confufedly. 

The  rays  falling  on  the  cornea  are  therefore  refraCted,  and 
pafs  through  the  aqueous  humour  in  a more  parallel,  or  per- 
haps converging  direction,  by  which  contrivance  a greater 
number  of  rays  fail  on  the  cryftalline  than  i(  they  had  not 
prevlouily  pafted  through  the  cornea  and  the  aqueous  hu- 
mour. 

In  the  cryftalline  lens,  and  more  efpecially  in  its  pofterior 
very  convex  fide,  the  rays  will  converge  greatly,  and  pafs 
thence  into  the  vitreous  bocjy. 

This  vitreous  body  continues  to  bend  the  rays  a little  more 
gently  towards  the  perpendicular,  till  at  length  the  rays  co- 
ming from  the  point  of  diftinCt  vifion,  are  concentrated  into 
a very  fmall  part  of  the  retina,  where  they  paint  an  image 
of  that  objeCf  from  whence  they  come,  but  in  a pofition 
inverted,  from  the  neceflary  decuftation  or  crofting’  of  the 
rays.  The  manner  in  which  the  images  of  objeCls  are  thus 
painted,  may  be  feen  experimentally  in  an  artificial  eye,  or 
in  a natural  eye  when  the  back  part  of  the  fclerotica  is  cut 
off,  and  a piece  of  paper  placed  to  receive, the  pbjeCt.  The 
image  is  painted  on  the  retina  at  the  end  of  the  vifual  axis, 
which  is  fituated  on  the  exterior  fide  of  the  place  where  the 
optic  nerve  enters  the  fclerotica  5 it  Is  not,  however,  a mere 
point,  but  has  feme  degree,  of  breadth,  fince  we  fee  many 
obje^s  at  once,  wfiofe  images  mufi  be  in  dijftindf  points  q£ 
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the  painted  field.  And  there  an  objedl  is  feen  mofl:  dif- 
tin£lly,  becaufe  the  rays  arrive  thither  nearly  perpendicular. 
But  frequently  this  point  of  vifion  does  not  fall  on  the  fame 
place  on  both  of  the  eyes.  When  the  leni.  has  been  couched 
or  difplaced,  the  vitreous  body,  although  it  has  a weaker 
refracting  power,  ufually  fuffices  to  bring  the  vifual  rays  to- 
gether to  a focus. 

Is  it  altogether  falfe  that  the  objedt  is  painted  on  the  reti- 
na ? Or  is  this  piCture  made  on  the  choroides?  P this  iaft 
opinion  confirmed  by  an  exi>erimcnt  which  proves  that  the 
place  where  the  optic  nerve  enters  is  blind,  and  which  is 
thus  explained,  that  there  is  in  that  place  no  choroides  but 
the  bare  retina,  and  that  thence  there  is  no  vifion  ? But  this 
is  repugnant  to  a very  well  known  obfervation,  namely-  that 
the  retina  is  a moft  fenfible  nervous  medulla  j and  that  the 
choroides  confifts  only  of  a few  fmali  nerves,  and  almoft  en- 
tirely of  vefTels  moft  certainly  blind.  It  is  likewife  contra- 
diCfcd  by  the  very  great  apparent  differences  obfcrvable  in 
the  choroides  of  different  animals,  and  by  the  perfeCl  fame- 
nefs  of  the  retina  in  all,  and  alfo  by  the  black  fpots  on  the 
retina,  which  always  produce  partial  blindnefs.  This  expe- 
riment fliews  alio  the  rcafon  why  the  optic  nerve  is  not  in- 
ferred into  the  axis  of  the  eye,  but  into  its  fide.  Thus,  ex- 
cept only  in  one  fingle  cafe,  namely,  when  the  objeCl  is  in 
the  concourfe  of  the  lines  drawn  through  the  centre  of  the 
optic  neryes,  the  one  eye  fees,  and  affifts  the  other,  which 
has  the  center  of  its  optic  nerve  turned  to  the  objeCf. 

Since  the  neceffary  offices  of  human  life  require  a diftindl 
object  to  be  painted  upon  the  retina,  not  only  by  the  rays 
which  come  from  one  certain  diftance,  but  likewife  by  rays 
which  come  from  very  different  parts  more  or  lefs  diftant ; it 
has  therefore  been  thought  that  a neceffary  change,  produced 
by  its  own  caufes,  is  made  on  the  eye.  Other  eminent  ana- 
tomifts  have  fuppofed  the.  lens  moveable  by  the  powers  before 
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mentioned.  This  art  of  feeing  diftin£lly  at  different  diftan- 
ces  is  laid  to  be  learned  by  experience,  it  being  unknown  to 
thofe  who  have  been  lately  couched.  It  is  alfo  faid,  that,  in 
an  artificial  eye,  the  ufe  and  neceffity  of  this  motion  may  be 
plainly  perceived.  Too  great  a divergency  of  the  rays,  as  in 
thofe  which  come  from  objects  very  clofe  to  the  eye,  is  cor- 
rected by  a removal  of  the  lens  farther  from  the  retina,  fo  as 
to  bring  the  focus  upon  the  retina  itfclf,  which  would  other- 
wife  have  fallen  behind  the  eye  5 for,  the  refraCling  power  of 
the  eye  being  the  fame,  if  the  focus  of  rays  coming  from  the 
difiance  of  three  feet  fall  perfectly  upon  the  retina,  thofe  rays 
which  come  from  the  diftance  of  three  inches  will  not  be 
collected  into  a focus  at  the  retina,  but  beyond  it ; and  rays 
itili  more  diverging  will  meet  together  yet  farther  behind  the 
eye,  if  they  are  not  collected  together  by  a greater  refraCting 
power. 

But  thofe  rays  which  come  from  very  remote  objeCts,  and 
which  may  therefore  be  counted  parallel,  will  meet  together 
before  the  retina,  in  the  vitreous  humour,  and  feparate  again 
at  their  point  of  concourfe,  as  if  it  was  a lucid  point : To  re- 
medy which,  therefore,  it  is  fuppofed  that  thofe  powers 
above  mentioned  remove  the  cryftalline  lens  back  from  the 
cornea  nearer  to  the  retina,  that  the  rays  may  form  the  focus 
on  the  retina : For  an  eye  that  will  colleCl  the  rays  coming 
from  feven  inches,  fo  as  to  unite  them  on  the  retina,  will 
colleCI  thofe  together  before  the  retina  which  come  from  a 
diftance  of  three  feet.  It  was  therefore  perfcClly  neceffary 
for  the  eye  to  be  made  thus  changeable,  that  we  might  be 
able  to  fee  diftinClly  at  various  difiances.  The  point  of  dif- 
tinCt  vifion  is  in  that  part  of  the  retina  where  the  given  ob- 
jeCt  is  painted  in  the  leaft  compafs  poffible.  The  powers 
caufing  the  vifual  rays  to  unite  on  the  retina,  are  often  very 
different  in  the  two  eyes  of  the  fame  perfon,  the  one  being 
Jong'fighted  and  the  other  Ihort-fighted, 
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Thefe,  and  other  commonly  received  opinions,  are  taught 
by  mathematicians,  who  more  readily  perceive  the  neccfiity 
of  thefe  changes.  But  yet  there  is  no  power  in  the  humafi 
eye  which  can  either  mo'^  the  cryftalline  humour  out  of  its 
place,  or  comprefs  it:  Befides,  we  do  not  perceive  this  facul- 
ty in  ourfelves ; for  we  move  a book  nearer  to  our  eyes  when 
it  is  too  far  off,  fo  as  to  appear  confufed,  which  we  would 
have  no  occafion  to  do,  if  by  changing  the  internal  figure  of 
the  eye  we  could  correfl  the  fault  of  the  diftance  ; And 
through  a fmall  hole,  we  perceive  an  obje£f  fingle,  only  in  the 
point  of  diftinct  vifion,  but  double  in  every  other.  Perhaps 
the  contraction  of  the  pupil  may  enable  U5  to  fee  near  objeCts 
more  diftinClly. 

This  contraction,  however,  is  not  in  all  people  fufHcient 
for  the  purpofe.  There  are  feveral  people,  efpecially  fuch  as 
lead  a fedentary  life,  and  fuch  as  are  employed  in  examining 
minute  objeCts,  whofe  cornea  is  too  convex  and  denfe,  whole 
cryrtalline  lens  is  too  gibbous  and  folid,  and  whofe  eye  is< 
lengthened  by  the  incumbent  weight  of  the  humours,  and  per- 
haps the  humours  themfelves  are  too  denfe  5 and  in  the  fame 
perfon  the  eye  may  probably  have  all  thefe  defeCls  joined  to- 
gether. People  labouring  under  one  or  more  of  thefe  in- 
conveniencies  have  an  iris  that  is  fennble  in  a very  fmall  de- 
gree of  light,  which  circumftance  makes  them  twinkle  with 
the  eye-lids  when  they  are  in  a ftrong  light,  and  they  are 
called  myopes  or  fbprt-lighted.  In  thefe,  the  point  of  diftinCt 
vifion  is  very  near  to  the  eye,  commonly  from  one  to  feven 
inches  from  the  cornea  j but  they  fee  remoter  objecls  more 
obfcurely,  without  being  able  to  diftinguifh  their  parts.  The 
reafon  of  this  Is  evident  ; fince,  from  the  forementioned 
eaufes,  there  is  a greater  refraCling  power  of  the  humoursg 
by  which  the  diftant,  and  confequently  parallel,  rays  are  obli- 
ged to  meet  in  their  focus  before  the  retina,  from  whence 
fpreading  again,  they  fall  upon  the  retina  in  many  points. 
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On  the  contrary,  to  a good  eye,  obje£ls  which  arc  too  near 
the  cornea  appear  confuted  ; becaufe  the  rays  coming  from 
them  are  ijpread  over  feveral  parts  of  the  retina,  and  arc  not 
cohered  in  a point  on  it. 

The  remedy  for  this  fault  in  the  fight  is  to  correal  it  in  its 
beginning,  by  looking  at  diftant,  rather  than  near  and  minute 
objeds ; by  the  ufe  of  concave  glalTes,  or  by  viewing  things 
through  a fmall  hole,  by  which  the  light  is  weakened.  Wheri 
the  diforder  is  confirmed,  the  remedy  is  a concave  lensj 
which  takes  off  a degree  of  the  refrafling  power  in  the  hu- 
mours, cornea,  and  cryftalline  lens,  in  proportion  as  it  is 
more  concave ; by  which  means  the  focus  of  rays  from  re- 
mote objefls  is  removed  farther  behind  the  cornea,  fo  as  to 
fall  upon  the  retina.  This  glafs  ought  to  be  a portion  of  a 
fphere,  whofe  diameter  is  equal  to  the  fquare  of  the  diftance 
of  diftin^l  vifion  from  the  naked  eye,  multiplied  by  the  dif- 
tance  of  diftin^l  vifion  in  the  armed  eye,  and  that  produfb 
divided  by  the  difference  between  them.  Age  itfelf  advan* 
cing,  gives  fome  relief  to  the  fhort-fighted,  for  children  are 
moftly  near-fighted ; but,  as  the  eye  grows  older  it  becomes 
flatter,  in  proportion  as  the  folids  grow  ftronger ; and,  con* 
trading  to  a fhorter  axis,  the  refrading  powers  of  the  lens 
and  cornea  are  diminifhed. 

The  other  diforder  of  the  fight,  contrary  to  the  former, 
troubles  people  who  often  look  at  very  diftant  objeds,  and  is 
more  efpecially  familiar  and  incurable  in  old  people.  In  fuch, 
the  cornea  and  cryftalline  lens  are  flatter,  and  the  humours 
of  the  eye  have  a lefs  refrading  power.  Hence  near  objeds, 
whofe  rays  fall  very  diverging  upon  the  cornea,  appear  con- 
fufed  ; becaufe  the  converging  or  refrading  powers  of  the 
eye  are  not  fufficient  to  bring  the  rays  together  in  a focus 
upon  the  retina  ; but  the  rays  go  on  fcattered  beyond  the 
retina,  and  throw  the  point  of  their  pencil  behind  the  eye, 
from  whence  vifion  is  confufed.  The  point  of  diftind  vifion 
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among  prefbyopi,  or  old  or  long-fighted  people,  is  from  the 
diftance  of  fifteen  inches  to  three  feet. 

Such  perfons  are,  in  fome  meafure,  relieved  by  looking 
through  a black  tube  held  before  the  eye ; by  the  ufe  of 
which  the  retina  grows  tenderer,  and  the  rays  come  to  the 
eye  in  a parallel  direflion.  The  remedy  here  is  a convex 
lens,  which  caufes  the  rays  to  converge  and  unite  together 
fooner  in  a focus,  that  it  may  not  fall  behind  the  eye,  but 
upon  the  retina.  The  diameter  of  the  fphere,  of  which 
fuch  a lens  ought  to  be  a portion,  is  determined  as  before. 
There  is  no  hope  of  relief  from  age,  which  increafes  the 
malady. 

The  medium  between  the  fhort  and  long  Cghted  eye  is  the 
beft,  by  which  a perfon  can  fee  diftindtly  enough  objects  that 
are  both  near  and  remote  ; and  of  this  kind  we  reckon  aii 
eye  that  is  able  to  read  diftindlly  at  the  diftance  of  one  foot. 
But  a good  eye  requires  other  necefiary  conditions,  fuch  as  a 
pcrfe<5f  clearnefs  of  the  humours  ; a due  mobility  of  the  eye 
itfelf,  and  its  parts ; a fenfibility  of  the  pupil,  and  a retina 
neither  too  prurient  nor  too  callous. 

The  mind  only  receives  a reprefentation  of  the  image  of 
the  objefl  by  the  eye,  imprefied  on  the  retina,  and  transfer- 
red to  the  common  fenfory  or  feat  of  the  foul.  Several  cir- 
cumfiances  relative  toi.  vifion  are  not  determined  by  the  in- 
firumentality  of  the  eye,  hut  are  perceived  by  the  mind  from 
mere  experience  ; and  fometimes  the  mind  interprets  the  re- 
prefentation to  be  very  different  from  that  which  the  eye 
gives  to  her.  The  magnitude  of  an  objeO,  for  inftance.  Is 
not  determined  by  the  eye,  but  by  the  optical  angle,  which 
is  formed  by  lines  fuppofed  to  be  drawn  from  the  extremities 
of  the  object  to  the  cornea.  Hence  near  objects  feeni  large, 
and  thofe  at  a diftance  fmall.  On  this  circumftance  alfo  the 
power  of  micrcfcopes  depends,  which  magnify  in  proportion 
to  the  difference  between  the  focal  length  of  the  magnifier 
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and  the  diftance  of  diflincl  vihon.  OI)je<Sls,  by  the  means 
of  this  inllrumenf,  not  only  appear  larg-r.  but  brighter  and 
more  diftin£t,  and  hence  the  mind  th'riks  them  nearer. 

The  brightnefs  of  obje(£ls  fituated  in  the  fame  light  de- 
pends partly  on  the  fize  of  this  fame  angle,  partly  on  the 
number  of  rays  which  they  reflect,  and  partly  on  ihe  Imall- 
nefs  of  the  pi<5ture  on  the  retina  5 hence  near  objects  appear 
V3right,  while  thofe  that  are  more  reniore  feem  obfcuie;  and 
hence  alfo,  when  remote  objects  are  more  enlightened,  the 
mind  fuppofes  them  either  greater  or  nearer  than  they  really 
are. 

The  apparent  place  of  an  object,  feen  with  one  eye,  is  in 
the  line  which  divides  the  optical  angle.  But,  if  ^ c look  at 
an  objeft  with  both  eyes,  its  apparent  place  will  be  in  the 
point  where  lines,  drawn  through  the  axes  of  both  eyes  to 
the  objecl:  meet. 

Dtflafice  we  cannot  perceive ; and  if  a blind  man,  who  ne- 
ver fav/,  fhould  by  any  means  be  reflored  to  fight,  he  would 
imagine  every  thing  he  faw  to  touch  hjs  eyes-  Even  we, 
who  are  accuftomed  to  judge  by  fight,  make  many  fallacious 
con]e(5lures  concerning  the  ddtance  of  obje£ts.  We  judge  of 
the  diftance  of  an  objc£l  from  the  diminution  of  its  known 
bulk*,  from  its  dimindhed  brightnefs ; from  the  faintnefs  of 
its  image,  by  which  we  are  lels  capable  pf  diftinguifliing  its 
parts  ; and,  laftly,  from  the  number  of  bodies,  whofe  dif- 
tance is  known,  that  are  interpofed  between  us  and  the  ob- 
jedV. 

A body  does  not  feem  convex,  until  we  have  learnt  by  ex- 
perience, that  a body,  which  is  convex  to  the  feeling,  caufes 
light  and  fhadow  to  be  difpofed  in  a certain  manner.  Hence 
it  is,  that  microfeopes  frequently  pervert  the  judgment,  by 
tranfpofing  or  changing  the  Ihadows.  The  fame  alfo  hap- 
pens in  that  phenomenon  which  is  not  yet  fufflciently  under- 
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flood,  by  which  the  concave  parts  of  a feai  are  ma  ie  to  feem 
convex,  and  the  contrary 

The  vifibie  fitiiat'ion  of  the  parts  of  an  obje£f,  is  judged  by 
the  mind  to  be  the  lame  with  that  which  thefe  parts  naturally 
have  in  the  obje£f,  and  not  the  inverted  polition  in  which, 
they  are  painted  upon  the  retina.  The  faculty  of  correcting 
this  inverlion  feems  to  be  innate  j for  new-born  animals  al- 
ways fee  objects  upright ; and  men  who  have  been  born  with 
cataracts  are  obferved,  upon  couching  the  cataraCts,  to  fee 
every  thing  in  its  natural  fituation,  without  the  ufe  of  any 
feeling,  or  previous  experiences. 

The  mind  is  often  impofed  on  by  the  continuance  of  the 
fenfation  after  it  has  been  conveyed  to  the  mind,  by  which 
means  objeCts,  although  inltantly  removed,  continue  to  be 
feen  for  about  a fecond.  Plence  proceeds  the  idea  of  a fiery 
circle  from  the  circumrotation  of  a lucid  body  ; and  hence 
alfo  proceeds  the  continuance  of  the  fhining  image  of  the  fun, 
and  fometimes  of  other  bodies,  after  they  have  been  viewed 
by  the  eye. 

Do  we  diftinClly  perceive  only  one  objeCf  fituated  in_  the 
axis  of  diftinCt  vifion  ? And  does  the  eye  perfuade  itfelf, 
that  it  fees  many  objeCfs  at  a time,  partly  from  the  duration 
of  the  ideas,  and  partly  from  the  quicknefs  of  the  motions  of 
the  eye  } In  difiinCt  vifioil,  we  may  certainly  anfwer  thefe 
queftions  in  the  affirmative,  but  not  in  more  imperfeCf  vifion. 
Why  do  we  fee  only  one  objeCl  with  two  eyes  ? becaufe, 
when  the  impreffions  of  two  objeCts  are  limilar,  the  fenlatioa 
becomes  fingle.  Even  without  the  concourfc  of  optic  nerves, 
infeas  who  have  numerous  eyes  perceive  objeds  fingle.  Hence 
the  images  of  two  objeCts  excite  only  one  fenfation,  when 
they  fall  upon  the  fame  point  of  the  retina  *,  but  two  lenfi- 
tions  arife  from  one  oojeCt,  when  the  images  fall  upon  tiihb- 
rent  parts  of  the  rerina.  Whence  proceed  diurnal  and  noc- 
turnal blindnels  ? The  former  is  common  to  many  nations 
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living  In  the  warmeft  climates,  under  the  brighteft  fun,  and  to 
oM  men.  The  other  happens  in  inflamed  eyes,  and  to  young 
men  of  a hot  temperament,  who  are  endowed  with  eyes  vaft- 
ly  fenfible.  Whence  do  animals  fee  in  the  dark  ? From  a 
large  dilatable  pupil,  and  tender  retina  ;■  and  a fhining  cho- 
roides,  which  refle(n:s  the  light  very  ftrongly.  Why  are  w^e 
blind  when  brought  out  of  a ftrong  light  into  a weak  one  ? 
Becaufe  the  optic  nerve,  having  fuffered  the  adtion  of  ftronger 
rays  of  light,  isjncapable  of  being  moved  by  thofe  that  are 
weaker.  Whence  have  we  a pain,  by  palling  fuddenly  from 
a dark  place  into  the  light  ^ Becaufe  the  pupil,  being  widely 
dilated  in  the  dark,  fuddenly  admits  too  great  a quantity  of 
light  before  if  can  contradl whence  the  tender  retina,  which 
is  eafily  affedled  by  a fmall  light,  feels,  for  a time,  an  im- 
preliion  too  fharp  and  ftrong.  Whether  do  we  fee  with  one 
eye,  or  with  both  ? Moft  frequently  with  one,  and  more 
cfpecially  the  right  eye  i But,  when  both  are  employed  to^ 
gether,  we  fee  more  objedls,  and  more  plainly  j and  we  alfb 
diftinguilh  more  points  of  the  fame  objedV,  and  judge  better 
of  their  dillances. 


Sect.  III.  The  Nose. 

The  parts  of  %vhich  the  nofe  is  compofed,  may  be  divided 
in  two  different  ways,  viz.  from  their  fituation,  into  external 
and  internal  parts  j and,  from  their  flrudlure,  into  hard  and 
foft  parts. 

The  external  parts  are  the  root  of  the  nofe,  the  arch,  the 
back  or  fpine  of  the  nofe,  the  fides  of  the  nofe  or  of  the  arch, 
the  tip  of  the  nofe,  the  alae,  the  external  nares,  and  the  part 
under  the  feptum. 

The  internal  parts  are  the  internal  nares,  the  feptum  nari- 
urn,  the  circumvolutions,  the  conchae  fuperlores,  or  offa  fpon- 

giola  fuperiora,  conchae  inferiores,  the  poderior  openings  of 
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the  internal  n;ires,  the  finus  frontalcs,  finus  maxlllares,  Enus 
fphenoidales,  the  du6tus  lacrymales,  and  dudus  palatini. 

The  firm  or  hard  parts  are  moftly  bony,  and  the  reft  car^^ 
tilaginous,  viz.  the  os  frontis,  os  ethmoides,  os  fphenoides, 
olTa  maxillaria,  ofTa  nafi,  olTa  unguis,  ofTa  p^ati,  vomer,  con- 
chae  inferiores,  and'  tfie  cartilages.  To  thefe  we  may  add  the 
periofteum  and  perichondrium,  as  parts  belonging  to  the  bones 
and  cartilages. 

The  foft  parts  are  the  integuments,  mufcles,  facculus  lacry- 
malis,  membrana  pituitaria,  vcflels,  nerves,  and  hairs  of  the 
nares.  The  bony  parts  have  been  all  explained  in  the  de- 
fcription  of  the  fkeleton  ; and  therefore  we  need  only  in  this 
place  notice  their  diftribution  and  difpofition,  as  far  as  relates 
to  the  formation  of  fome  of  the  principal  parts.  The  fep- 
turn  is  formed  by  the  defcending  lamina  of  the  os  ethmoidesj, 
and  by  the  vomer ; and  it  is  placed  in  the  groove  framed  by 
the  criftae  of  the  ofTa  maxillaria,  and  rifing  edges  of  the  ofia 
palati.  The  fore  part  of  the  nofe  is  formed  by  the  olTa  nafi  i 
and  the  fides,  by  the  fuperior  apophyfes  of  the  ofTa  maxil- 
laria. 

The  internal  nares,  or  the  two  cavities  of  the  nofe,  com- 
prehend the  whole  fpace  between  the  external  nares  and 
pofterior  openings,  immediately  above  the  arch  of  the  palate, 
from  whence  thefe  cavities  reach  upward  as  far  as  the  lamina 
cribrofa  of  the  os  ethmoides,  where  they  communicate  for- 
ward with  the  finus  frontales,  and  backward  with  the  finus 
fphenoidales.  Laterally,  thefe  cavities  are  bounded  on  the 
infide  by  the  feptum  narium  ; and  on  the  outfide,  or  that 
next  the  cheek,  by  the  conchae  or  ofia  fpongiofa,  betweea 
which  they  communicate  with  the  finus  maxillaris. 

The  particular  fituation  of  thefe  cavities  deferves  our  at- 
tention. The  bottom  of  them  runs  dire611y  backward,  fo 
that  a flraight  and  large  probe  may  eafily  be  pafTed  from  the 
external  nares,  under  the  great  apopbyfis  of  the  occipital 

bone. 
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bone.  The  openings  of  the  maxillary  linufes  are  nearly  op. 
polite  to  the  upper  edge  of  the  ofla  malarum.  The  openings 
of  the  frontal  linufes  are  more  or  lefs  oppolite  to  and  between 
the  pulleys  or  rings  of  the  mufculi  tfochleares  ; and  by  thefc 
marks  the  lituatuon  of  all  the  other  parts  may  be  determi- 
ned* 

The  inferior  portion  of  the  external  nofc  is  compofed  of 
feveral  cartilages,  which  are  commonly  five  in  number,  and 
nearly  of  a regular  figure.  The  reft  are  only  additional, 
fmaller,  more  irregular,  and  the  number  of  them  more  un- 
certain. Of  the  five  ordinary  cartilages,  one  is  fituated  in 
the  middle,  the  other  four  laterally.  The  middle  cartilage 
is  the  moft  confiderable,  and  fupports  the  reft,  being  connec- 
ted immediately  to  the  bony  parts ; but  the  other  four  arc 
connected  to  the  middle  cartilage,  and  to  each  other,  by  means 
of  ligaments. 

The  principal  cartilage  of  the  nofe  confifts  of  three  parts, 
one  middle,  and  two  lateral.  The  middle  portion  is  a broad 
cartilaginous  lamina,  joined,  by  a kind  of  fymphyfis,  to  the 
anterior  edge  of  the  middle  lamina  of  the  os  ethmoides,  to 
the  anterior  edge  of  the  vomer,  and  to  the  anterior  part  of 
the  groove  formed  by  the  olTa  maxillaria,  as  far  as  the  nafal 
fpines  of  thefe  bones.  This  lamina  completes  the  feptum 
narium,  and  indeed  foims  its  principal  part. 

The  lateral  portions  are  oblique  and  narrow,  fuited  to  the 
correfponding  parts  of  the  bony  arch.  Where  they  join  the 
middle  lamijna,  a fuperficial  groove  is  obfervable,  which  makes 
them  fometimes  appear  like  two  diftinift  pieces,  feparated 
from  the  lamina,  though  they  are  really  continuous.  This 
fhallow  groove  terminates  below  by  a fmall  crifta* 

The  lateral  cartilages  are  two,  on  each  fide  of  the  inferior 
part  of  the  lamina  ; one  anterior,  the  other  pofterior.  The 
two  anterior  cartilages  are  very  much  bent  forward,  and  form 
what  is  called  the  up  of  the  tmfe;  the  fpace  between  their  in- 
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curvated  extremities  being  commonly  filled  with  a kind  of 
fatty  fubftance.  The  two  pofterior  cartilages  form  the  ala^ 
of  the  nares,  being  pretty  broad,  and  of  an  irregular  figure. 

The  fpaces  left  between  fome  portions  of  the  anterior  and 
pofterior  cartilages,  thole  between  the  pofterior  cartilages  and 
the  neighbouring  parts  of  the  offa  maxillaria,  and  laltly  thofe 
between  thelc  four  lateral  cartilages  and  the  principal  lamina, 
vary  in  different  lubje^ls,  and  are  filled  by  fmall  additional 
cartilages,  the  number,  fize,  and  figure  of  which,  are  as  va- 
rious as  the  interftices  in  which  they  lie. 

The  lub-leptum,  or  portion  under  the  feptum  narium,  is 
a pillar  of  fat  applied  to  the  interior  ecige  of  the  cartilaginous 
partition,  in  form  of  a loft  moveable  appendix.  The  thick- 
nefs  of  the  alae  narium,  and  elpecialiy  that  of  their  lower 
edges,  is  not  owing  to  the  cartilages,  which  are  very  thin, 
but  to  flic  fame  kind  of  lolid  fat  witfi  which  thefe  cartilages 
are  covered.  The  great  cartilage  is  imnjoveable,  by  realon 
cf  its  firm  connexion  to  the  bony  parts  of  the  nofe ; but  the 
lateral  cartilages  are  moveable,  becaufe  of  their  ligamentous 
cennedtions,  in  different  manners,  by  the  mulcles  belonging 
to  them. 

I'he  external  nofe  is  covered  by  the  common  integuments, 
the  fkin,  epidermis,  and  fat.  1 he  parts  which  cover  the  tip 
of  the  nofe  and  alae  narium,  are  pierced  with  the  duifts  of  a 
great  number  of  glandulae  febaceae,  the  contents  of  which 
may  cafily  be  fqueezed  out  by  the  fingers.  All  thefe  bony 
and  cartilaginous  payts  have  likewife  the  common  perlofteum 
or  perichondrium. 

Mufcles  cf  the  nofe.  Six  . mufcles  arc  commonly  reckoned 
to  belong  to  the  nofe  ; two  levatores,  two  depreffores,  and 
two  compreffores.  In  very  mufcular  bodies,  there  are  like- 
wife  fome  fupernumerary  mufcles,  or  fmaller  acceflbrii.  The 
nofe  may  alfo  be  moved,  in  fome  meafure,  by  the  neighbour- 
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ing  mufcles,  which,  in  many  cafes,  become  afhftants  to  the 
proper  mufcles  of  this  organ. 

The  firft  pair  of  thefe  mufcles  raifes  and  dilates  the  alae  of 
the  nares  when  they  adl.  They  likewife  wrinkle  the  Ikin  on 
the  fides  of  the  nofe.  The  fecond  pair  have  the  contrary 
effedl ; and  the  third  pair  comprefs  the  fides  of  the  nofe  to 
the  feptum,  as  in  fmelling. 

Membrana  pitukaria.  The  membrana  pitultarla  is  that 
which  lines  the  whole  internal  nares,  the  ofTa  fpongiofa,  the 
fides  of  the  feptum  narium,  and,  by  an  uninterrupted  continu- 
ation, the  inner  furface  of  the  finus  frontales  and  maxillarcs, 
and  of  the  du£lus  lacry males,  palatini,  and  fphenoidales.  It 
is  likewife  continued  down  from  the  nares  to  the  pharynx, 
feptum  palati,  Euflachian  tubes,  6ic.  as  we  fhall  fhew  here- 
after. It  is  likewife  known  by  the  name  of  Schneiderianay 
from  the  anatomift  wdio  has  given  a defeription  of  it. 

It  is  termed  pitukaria^  becaufe  through  the  greatefl:  part  of 
its  large  extent,  it  ferves  to  feparate  from  the  arterial  blood  a 
mucilaginous  lymph,  called  pkuka  by  the  antients,  which,  in 
its  natural  ftate,  is  nearly  liquid  ; but  it  is  fubje(n:  to  very 
great  changes,  becoming  fometimes  glutinous  or  fnotty,  fome- 
times  limpid,  &c.  j neither  is  it  feparated  in  equal  quantities 
through  the  whole  membrane. 

When  we  carefully  examine  this  membrane,  it  appears  to 
be  of  a different  ftrudure  in  different  parts.  Near  the  edge 
of  the  external  nares  it  is  very  thin,  appearing  to  be  the  Ikin 
and  epidermis'  in  a degenerated  ftate.  All  the  other  parts  of 
it,  in  general,  are  fpongy,  and  of  different  thicknelfes.  The 
thickeft  parts  are  thofe  on  the  feptum  narium,  on  the  whole 
lower  portion  of  the  internal  nares,  and  on  the  conchae  ; 
and,  if  we  make  a fmall  hole  in  it  at  any  of  thefe  places,  and 
then  blow  through  a pipe,  we  clifcover  a very  large  cellular 
tubftance.  In  the  finufes  it  appears  fo  be  of  a more  flender 
texture. 


Winflov; 


Chap.  I. 


AND  ITS  APPENDAGES. 


lil 


Winflow  obferves,  that,  on  the  fide  next  the  perlofteutn 
and  perichondrium,  it  is  plentifully  ftored  with  fmall  glands, 
the  excretory  du^fh  of  wnich  are  very  long  near  the  feptJiijr 
narium,  and  iheir  orifices  are  very  vifible;  and  that,  by  ap- 
plying a pipe  to  any  of  thefe  orifices,  the  du61s  may  be  blown 
tip  almoft  through  their  whole  extent  j but  that,  in  order  to 
this,  the  parts  mull  firft  be  very  well  cleaned  and  wafhed  in 
lukewarm  water.  Sabatier  gives  fomewhat  of  a different  de- 
fcription  : He  admits  of  mucous  follicles  ; but  fays  they  arc 
very  different  from  iliofe  which  are  properly  called  glands. 

Sinus,  The  frontal,  maxillary,  and  fphenoidal  finufes  open 
into  the  internal  nares,  but  in  different  manners.  The  fron- 
tal finufes  open  from  above  downward,  anfwering  to  the 
infundibula  of  the  os  ethmoides  defcribed  in  the  hifiory  of 
the  fkeleton.  I he  fphenoidales  open  forwards,  oppofite  to 
the  pofterior  orifices  of  the  nares ; and  the  maxillares  open 
a little  higher,  between  the  two  conchae  or  offa  fpongiofa. 
Therefore  the  finus  frontales  difcharge  themlelves  moft  rea- 
dily when  we  ftand  or  fit  5 and  the  fphenoidales,  when  the 
head  is  inclined  forward. 

The  finus  maxillares  cannot  be  emptied  wholly,  or  both,  at 
the  fame  time,  in  any  one  fituation.  iheir  openings,  which 
in  fome  fubjeds  are  fingle,  in  others  double,  See.  lie  cxatSily 
between  the  two  offa  fpongiofa  of  the  fame  fide,  about  the 
middle  of  their  depth;  fo  that,  when  the  head  is  held 
firaight,  or  inclined  forward  or  backward,  they  can  only  be 
half  emptied  ; but,  when  we  lie  on  one  fide,  the  finus  of  the 
oppofite  fide  may  be  wholly  emptied  ; the  other  remaining 
full. 

It  is  proper  here  to  obferve  the  whole  extent  of  the  maxil- 
lary finus.  Below,  there  is  but  a very  thin  partition  between 
it  and  the  dentes  molares,  tiie  roots  of  which,  in  fome  lub- 
jeifts,  perforate  that  fepTum.  Above,  there  is  only  a very 
thin  tranlparent  lamina  between  the  orbit  and  the  finus. 

.VoL.  II.  0^  Backward, 
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Backward,  above  the  tuberofity  of  the  os  maxlUare,  the  tides 
of  the  hnus  are  very  thin,  efpecially  at  the  place  which  lies 
before  the  root  of  the  apophyfes  pterygoides.  Inward,  or 
toward  the  conchae  narium,  the  bony  part  of  the  iinus  is 
likewife  very  thin, 

Sacculus  /acrymalis.  The  lacrymal  facculus  is  an  oblong 
membranous  bag,  into  which  the  ferous  fluid  is  difeharged 
from  th^  eye,  through  the  puncTta  lacryraalia  already  deferi- 
bed,  and  from  which  the  fame  jluid  paSes  to  the  lower  part 
of  the  internal  nares.  It  is  fituated  in  a bony  groove  and 
oanal,  formed  partly  by  the  apophylis  nafalis  of  the  os  maxil- 
iare  and  os  unguis,  partly  by  the  fame  os  maxillare  and  lower 
part  of  the  os  unguis,  and  partly  by  this  lower  portion  of  the 
os  unguis,  and  a fmall  fuperior  portion  of  the  conchae  na- 
rium inferior.  This  groove  and  canal  are  the  bony  lacrymal 
du£f,  about  which  beginners  fhould  confult  what  was  faid  m 
the  defeription  of  the  Ikeleton, 

With  refpe^l:  to  the  fituation  of  this  bony  dudl.  It  runs 
down  for  a little  way  obliquely  backward,  toward  the  lower 
and  lateral  part  of  the  internal  nares  on  each  fide,  where  its 
lower  extremity  opens  on  one  fide  of  the  fihus  maxillaris 
tinder  the  os  fpongiofum  inferius,  nearly  at  the  place  from 
which  a perpendicular  line  v>rould  fall  in  the  interftice  be- 
tween the  fecond  and  third  dens  molaris.  The  upper  part 
of  this  dud!  is  only  an  half-canal  or  groove  5 the  lower  is  a 
complete  canal,  narrower  than  the  former. 

The  facculus  lacry mails  may  be  divided  into  a fuperior 
or  orbitary  portion,  and  an  inferior  or  nalal  portion.  The 
orbitary  portion  fills  the  whole  bony  groove,  being  fituated 
immediately  behind  the  middle  tendon  of  the  mufculus  or- 
bicularis. About  one  fourth  of  its  length  is  above  this  ten- 
don, and  the  reft  below  ; the  upper  part  is  the  lacrymal  fac 
properly  fo  called  5 while  ^the  nafal  portion,  which  lies  in 
the  bony  canal  of  the  nofe,  being  narrower  and  flaorter  than, 

the 


Chap.  r.  AND  ITS  APPENDAGES.  123 

the  former,  is  termed  lacrymal  duB ; the  one  is  merely  a 
continuation  of  the  other,  without  any  valve,  &c.  between 
'them. 

The  orbitary  portion  is  difpofed  at  its  upper  extremity,' 
much  in  the  manner  of  an  inteftinum  caecum,  and  at  the 
low^er  extremity  is  fomewhat  narrower  than  the  portio  nafalis. 
Toyrards  the  internal  angle  of  the  eye,  behind  the  tendon  of 
the  orbicular  mufcle,  it  is  perforated  by  a fmall  fliort  canal 
formed  by  the  union  of  the  lacrymal  duffs. 

The  nafal  portion  becomes  gradually  larger  towards  its  un- 
der end,  and  having  reached  the  lower  part  of  the  bony  duffc 
under  the  inferior  concha  is  perforated  by  a round  opening, 
which  at  firft  fight  appears  oblong. 

If  a tranfverfe  line  be  drawn  between  the  lower  part  of 
the  nofe  and  os  malae,  and  another  line  be  drawn  direffly 
upward,  oppofite  to  the  third  dens  molaris,  or  oppofite  to 
the  fecond  and  third,  thefe  two  lines  will  interfeff  each  other 
nearly  at  the  lower  extremity  of  this  facculus. 

Sometimes  the  upper  extremity  of  this  bag  has  been  found 
divided  into  an  anterior  and  pofierior  part,  by  a kind  of  vaU 
VLila  connlvens  lying  in  the  anterior  portion,  a little  lower 
than  the  tendon  of  the  mufculus  orbicularis.  Tlie  fmall 
common  canal  of  the  two  lacrymal  duffs  opens  in  the  pofie- 
rior  part  of  this  facculus,  and  confequcntly  behind  the  vaivel 
The  fubftance  of  this  facculus  is  fomething  fpongy  or  cel- 
lulous,  and  thickilh,  being  flrongly  united  by  its  convex  fide 
to  the  perioffeum  of  the  bony  canal,  which  may  be  very  dif. 
tinffly  fliewn.  Sabatier  obferves,  that  Its  fubftance  is  fimilar 
to  that  of  the  membrana  pituitaria,  and  that  It  Is  lined  with 
the  fame  kind  of  mucous  within.  Its  life  has  been  compared, 
by  fome  late  writers,  to  that  of  the  bladder  of  urine,  as  was 
mentioned  in  the  defeription  of  the  eye. 

DiiBus  inci/orii.  The  duffus  incil’oril,  or  nafo-palatini  of 
Steno,  are  two  canals  which  go  from  the  bottom  of  the  in- 
ternal 
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ternal  nares,  crofs  the  arch  of  the  palate,  and  open  behind 
the  firft  or  largeft  dentes  inciforii.  Their  two  orifices  may 
be  diftirnfdy  feen  in  the  flceieton  at  the  lower  part  ot  the 
nafal  fofTae,  on  the^  anterior  and  lateral  fides  of  the  criftac 
niaxillares;  and  we  may  likewife  perceive  their  oblique  paffage 
through  the  maxillary  bones;  .md  lafily,  their  inferior  ori- 
fices, in  a fmall  cavity  or  fofiuh.  called  joramen  palatinum  an^ 
ierius»  In  frefh  fubjeiSts  they  are  not  lo  apparent,  efpecially 
in  human  fubjects ; but  in  Iheep  and  oxen  ti;ey  are  eafily 
difcoverable. 

Arteries  and  veins.  The  arteries  of  all  thcfe  parts  come 
chiefly  from  the  external  carotid.  Thofe  of  the  external 
parts  of  the  nofe  aie  ch  efly  branches  and  rami  of  the  arteria 
maxillaris  externa  or  anguhris,  and  of  the  temporalis  ; and 
the  arteries  of  the  mtcnidl  parts  are  branches  and  ramifica- 
tions of  the  maxillaris  inierna,  and  likewife  fmall  branches 
from  the  ocular  artery.  The  veins  are,  almoft  in  the  fame 
manner,  branches  and  ramific  itions  of  the  external  jugular  ; 
and  they  communicate  with  the  orbitary  finufes,  and,  by  that 
means,  with  the  Anus  of  the  dura  mater,  and  with  the  inter* 
nal  jugulars. 

Nerves,  The  principal  nerves  belonging  to  the  nofe  arc 
filaments  of  the  nervi  olfaiftorii,  which  run  down  through, 
the  holes  of  the  tranlverfe  lamina  of  the  os  ethmoides,  an4 
are  diflributed  to  the  coinrnon  membrane  of  the  internal 
nares,  efpecially  to  its  villous  portions  The  inner  ramus 
of  the  orhjtary  or  ophthalmic  fends  a filament  through  the 
internal  anterior  orbitary  hole  into  the  cranium,  which  comes 
cut  again  In  company  with  one  of  the  filaments  of  the  olfac- 
tory nerve  through  the  ethmoidal  lamina. 

This  internal  ramus  advances  afterwards  tow'ard  the  os 
unguis ; and  is  diflributed  partly  to  the  facculus  lacrymalis, 
partly  to  the  upper  portion  of  the  mufculus  levator  alae  nafi, 
and  of  the  integuments  of  the  nofe.  The  fuborbitary  nerve, 
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which  is  a branch  of  the  roaxlllarls  fuperior,  having  paiTed 
through  the  inferior  orbitary  hole,  fends  filaments  to  the  lar 
teral  external  parts  of  the  nofe.  Another  ramus  of  the  fu« 
perior  maxiilary  nerve  goes  to  the  pofierior  opening  of  the 
nares,  being  ipent  on  the  conchae  and  other  internal  parts  of 
the  nofe.  ' 

The  outer  part  of  the  nofe  is  fupplied  by  branches  from 
the  fuperior  niaxillary  nerve,  or  fccond  branch  of  the  fifth 
pair,  and  by  others  from  the  portio  dura  of  the  feventh 
part*. 

In  animals  which  fmell  acutely,  the  parts  of  the  nofe  arc 
remarkably  large  ; but  the  formation  of  the  human  heau  in- 
to a roundifli  figure,  has  given  to  the  organ  of  Imellin^  only 
a fmall  extent  of  iurtace  ; but,  to  enlarge  this  the  more,  na- 
ture has  made  the  internal  parts  of  the  nofe  hollow,  and  va- 
rioufly  complicated  in  a lurprifing  manner. 


§ I.  Of  Smelling, 

The  tailing  noxious  food  might  in  many  inftances  be 
highly  dangerous.  We  can  by  this  fenfe,  independent  of 
tafie,  difeover  the  noxious  quality  of  aliments,  efpeciaily  fuch 
as  are  putrid,  and  confequently  peculiarly  hurtful  to  the  hu-' 
man  frame  ; and  at  the  fame  time  that  it  direifts  us  to  avoid 
what  is  dangerous,  it  epables  us  to  difeern  what  is  grateful 
and  wholefome.  This  ufe  of  fmelling  in  choofing  food,  is 
more  obfervable  in  brutes  than  in  men  ; yet  men  left  to 
themfelves,  and  who  are  undebauched  by  a variety  of 
feents,  poflefs  this  fagacious  faculty  in  a very  eminent  degree. 
The  powers  and  virt-  es  of  medicinal  plants  are  hardly  to  be 
better  known  than  by  the  Ample  tefiimony  of  tailing  and 
fmelling.  Heixe  it  is,  that  in  all  animals  thefe  organs  are 
placed  together ; and  hence  the  fmelling  is  ftronger,  and  the 
9rgans  larger,  in  thole  animals  which  arc  to  feek  their  prey 
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at  a confiderable  diftance,  or  to  reje£l  malignant  plants  from 
among  thofe  that  are  fit  for  food. 

The  fenfe  of  fmelling  is  performed  by  means  of  a foft  pul- 
py membrane,  full  of  pores  and  fmall  vefihls,  which  lines  the 
whole  internal  cavity  of  the  noftrils  ; it  is  thicker  upon  the 
feptum  and  principal  convolutions,  but  thinner  in  the  finufes. 
Within  this  membrane  are  diftributed  vefTels  and  nerves  which 
have  been  already  defcribed. 

The  nerves  of  the  nofe,  being  almoft  naked,  require  a de- 
fence from  the  air,  which  is  continually  drawn  through  the 
noftrils,  and  blown  out  again  by  refpiration.  Nature  has 
therefore  fupplied  this  part,  which  is  the  organ  of  fmelling, 
with  a thick  infipid  mucus,  very  fluid  in  its  firft  reparation, 
but,  by  the  air,  condenfing  into  a thick,  dry,  and  more  con- 
fiftent  cruft.  By  this  mucus  the  nerves  are  defended  from 
drying  and  from  pain.  It  is  poured  out  from  many  fmall 
arteries,  and  depoflted  partly  into  numerous  cylindrical  dudls, 
and  partly  into  round  vifible  cryptae  or  cells,  fcattered  all  over 
the  noftrils.  It  flows  out  all  over  the  furface  of  the  olfactory 
membrane,  which  is  anointed  with  it  on  all  fides.  This  mu- 
cus is  accumulated  in  the  night  time  ; but,  in  the  day,  it 
either  flows  fpontaneoufly,  or  may  be  more  powerfully  expel- 
led by  blowing  the  nofe.  By  becoming  dry  and  harfli,  it  ir- 
ritates the  very  fenfible  nerves  of  the  membrane,  whence  a 
fneezing  is  excited  for  its  removal.  The  finufes  of  this  part, 
which  abound  with  mucus,  are  evacuated  in  the  manner  al- 
ready defcribed  in  page  121.  The  tears  defcend,  by  a chan- 
nel proper  to  themfelves,  into  the  cavity  of  the  nofe,  by  which 
they  moiften  and  dilute  the  mucus. 

The  cartilages  render  the  nofe  moveable  by  its  proper  muf- 
cles,  fo  as  to  be  raifed  and  dilated  by  a mufcle  common  to 
the  upper  lip,  and  to  be  contraded  together  into  a narrow 
compafs  by  the  proper  depreflbr  and  comprefibr  mufcle  pul- 
ling down  the  feptum.  Thus  the  prominent  organ  of  fmel- 
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ling  is  adapted  to  the  reception  of  fcents ; and  it  is  dilated  in 
proportion  to  the  quantity  of  inhaled  air,  and  again  contrac- 
ted, when  the  air  is  expelled  in  the  fame  abundance. 

The  air,  filled  with  the  fubtle  and  invifible  effluvia  of  bo- 
dies, confifiing  of  their  volatile,  oily,  and  faline  p'articles,  is, 
by  the  powers  of  refpiration,  urged  through  the  nofe,  and 
applied  to  the  almod  naked,  and  confiantly  fofr,  olfactory 
nerves,  in  which  a kind  of  feeling  is  excited,  which  we  call » 

' fmellltigs  and  by  this  fcnfe  we  diftinguifli  feveral  kinds  of  oils 
and  falts,  by  different  fcents  or  odures,  which  are  difficultly 
reducible  to  claffes,  and  difficultly  recalled  to  memory.  The 
odours,  however,  already  eftablifhed,  are  fufficient  enough 
for  our  purpofes.  This  fenfe  ferves  to  admoniffi  us  of  per- 
nicious putrefaction  ; of  violent  acrimony  ; or  of  a mild  and 
foapy  quality  in  bodies.  As  fait,  joined  with  an  oil,  is  the 
object  of  tafie  5 and  a volatile  oil,  added  to  falts,  ferves  to 
excite  fmells,  we  may  perceive  the  affinity  of  thefe  two  fenfes, 
which  affinity  feemed  to  be  the  more  neceffary  on  account  of 
thefe  fenfes  mutually  and  jointly  affifting  each  other  in  per- 
forming their  offices.  Volatile  particles  are  chiefly  diflin- 
guiflaed  by  fmell,  and  fixed  ones  by  tafte  ; perhaps  becaufe 
the  thick  mucous  cuticle,  fpread  over  the  tongue,  intercepts 
the  action  of  the  more  fubtle  faline  effluvia  from  aCling  upon 
the  tafle,  which  yet  eafily  affeCt  the  fofter  and  lefs  covered 
nerves  of  the  internal  nofe.  We  are  ignorant  of  the  reafon 
why  fome  fmells  pleafe,  and  others  dlfpleafe  j perhaps  cuflom 
may  have  much  influence  in  this  refpeCt. 

The  power  of  odours  is  ftrong  and  quick,  becaufe  minute 
particles  of  matter  are  immediately  applied  to  naked  nerves  - 
fituated  very  near  the  brain  : Hence  the  force  of  poifonous 
vapours,  and  hence  ajfo  the  quality  certain  odours  poffefs,  of 
recovering  people  from  faintings,  or  after  drowning  : Hence 
alfo  that  violent  fneezing  which  often  arifes  from  acrid  parti- 
cles, and  a diarrhoea  fron?  the  fmell  of  ibme  medicines  \ hence 
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the  power  of  particular  antipathies  : Hence  alfo  the  perni- 
cious effedls  of  excellive  fneezing,  more  efpecialiy  in  produ- 
cing blindnefs,  which  may,  in  fome  meafure,  alio  be  more  eafily 
brought  on  by  the  confent  of  the  nerves  that  are  exceedingly 
numerous  in  thele  neighbouring  organs.  Among  the  various 
parts  of  the  nofe,  the  leptum,  and  more  efpecialiy  the  os  tur- 
binatum,  have  a confiderable  fhare  in  the  organ  of  fmelling, 
fince  thefe  parts  are  multiplied  in  quick  fcented  animals,  in 
dogs,  and  other  quadrupeds,  they  are  prodigioufly  lengthened, 
and  beautifully  formed  into  Ipiral  laminae  5 in  fifhes  they  arO 
elegantly  formed,  like  the  teeth  of  a comb. 


Sect.  IV.  The  Ear. 

ear  in  general.  The  ears  arc  two  ; they  are  fituatcd  in 
the  lateral  parts  of  the  head,  and  are  the  organs  of  hearing. 
Anatomifts  commonly  divide  or  diifirguifh  the.  ear  into  ex- 
ternal and  internal.  By  the  external  ear  they  mean  all  that 
lies  without  the  external  orifice  of  the  meatus  auditorus  in 
the  os  temporis ; by  the  internal  ear,  all  that  lies  within  the 
cavities  of  that  bone,  and  alfo  the  parts  that  bear  any  relation 
thereto. 

The  grcateft  part  of  the  external  ear  confifts  of  a large  car- 
tilage, very  artificially  framed,  which  is  the  bafis  of  all  tlic  other 
parts  of  which  this  portion  of  the  ear  is  compofcd.  The  in- 
ternal ear  confifts  chiefly  of  fevcral  bony  pieces,  partly  form- 
ed in  the  fubftance  of  the  os  teir.poris,  and  efpeciAlly  in  that 
portion  of  it  called  apophyfts  petrofa;  and  partly  I’eparated  from, 
but  contained  in,  a particular  cavity  ofjhat  bone. 

ne  external  ear.  Two  portions  are  difl’nguifhed  in  the 
external  ear;  ore  large  and  folid,  called  pinna^  which  is  the 
fuperior.  and  by  much  the  greater  part  ; the  other  fmall  and 
loft,  called  the  lobe,,  which  makes  the  lower  part.  We  may 
like  wife  confidcr  two  fides  in  the  outward  car,  one  turned 
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obliquely  forward,  and  irregularly  concave  ; the  other  turned 
obliquely  backward,  and  unequally  convex  ; for  all  ears  which 
have  not  been  difordered  by  binding  the  head  too  tight  hi 
childhood,  are  naturally  bent  forw^ard. 

The  forefide  is  divided  into  eminences  and  cavities.  The 
eminences  are  four  in  number,  called  helix^  antiheUn^  iragitSy 
and  antltragus.  The  helix  is  the  large  folued  border  or  cir- 
cumference of  the  great  portion  of  the  ear.  The  antihelix 
is  the  large  oblong  eminence,  furrounded  by  the  helix.  The 
tragus  is  the  fmall  anterior  protuberance  below  the  anterior 
extremity  of  the  helix,  wdiich,  in  an  advanced  age,  is  cover- 
ed with  hairs.  The  antitragus  is  the  poherior  tubercle,  be- 
low the  inferior  extremity  of  the  antihelix. 

The  cavities  on  the  forefide  are  four  in  number : The 
hollow  of  the  helix  ; the  deprellion  at  the  fuperior  extremi- 
ty of  the  antihelix,  called  fojfa  namctilaris  s the  concha,  or 
great  double  cavity  that  lies  under  the  riling  termed  antihelix, 
the  upper  bottom  of  which  is  diftinguilhed  from  the  lower 
by  a continuation  of  the  helix  in  form  of  a tranlverle  crilta  ; 
and  laftly,  the  meatus  of  the  external  ear,  fituated  at  the  lower 
part  of  the  bottom  of  the  concha. 

The  backfidc  of  the  external  ear  fhews  only  one  confider- 
able  eminence,  which  is  a portion  of  the  convex  lide  of  the 
concha,  the  other  portion  being  hid  by  the  adhehon  of  the 
ear  to  the  os  temporis.  This  adhefion  hinders  us  likewife 
from  feeing  the  hollow  anfwering  to  the  crilla,  by  which  the 
cavity  of  the  concha  Is  divided. 

The  other  parts  of  the  external  ear  are  ligaments,  mufcles, 
integuments,  febaceous  and  ceruminous  glands,  veflels,  and 
nerves. 

The  cartilage  of  the  outward  ear  is  nearly  of  the  fame  ex- 
tent and  figure  with  the  large  folid  portion  already  mention- 
ed ; but  it  is  not  of  the  fame  thicknefs,  being  covered  by  in- 
teguments on  both  fides.  In  the  lobe  or  foft  lower  portion 
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of  the  ear,  this  cartilage  is  wanting.  On  the  backfide,  St 
fliews  all  the  eminences  and  cavities  of  the  forefide  in  an  op- 
pofite  fituation  with  rcfpefl  to  each  other,  except  the  fold  of 
the  great  circumference  i and  it  confifts  only  of  one  piece 
from  that  circumference  all  the  way  to  the  meatus  externus, 
except  at  the  two  extremities  of  the  folded  part  of  the  helix, 
where  there  are^two  fmall  feparate  portions  connected  to  tlie 
great  cartilage  only  by  the  integuments. 

The  cartilaginous  portion  of  the  external  meatus  auditor 
rius  does  not  make  a complete  circle,  but  rather  a (hort  tube, 
in  one  fide  of  which  there  is  a break,  and  which  terminates 
in  an  oblique  border  fixed  to  the  edge  of  the  bony  canal  by 
feveral  fmall  inequalities  ; and,  in  confequence  of  this  obli- 
quity, the  cartilaginous  border  terminates  downward  in  a 
kind  of  apex  or  point.  The  lateral  break  in  this  cartilage  is 
between  the  upper  and  back  part  of  its  circumference  j and 
on  each  fide  thereof  the  cartilaginous  edges  are  rounded. 
There  are  likewife  two  or  three  other  fmall  incifures  in  this 
circumference,  which,  in  regard  to  the  meatus,  reprefent  ob- 
liquely tranlverfe  fiflures.  The  anterior  fiflure  is  in  a manner 
quadrangular,  neither  arc  the  intermediate  parts  always  op- 
pofite  to  each  other,  for  the  uppermoft  is  a little  further  from 
the  os  temporis  than  the  poftcrior. 

The  external  ear  is  fixed  to  the  cranium,  not  only  by  the 
cartilaginous  portion  of  the  meatus  already  mentioned,  but 
alfo  by  two  ligaments,  one  anterior,  the  other  poftcrior.  The 
anterior  ligament  is  fixed  by  one  extremity  to  the  root  of  the 
apophyfis  zygomatica  of  the  os  temporis,  at  the  anterior  and 
a little  toward  the  fuperior  part  of  the  meatus  olTeus,  clofc 
to  the  corner  of  the  glenoid  cavity ; and  by  the  other  extre- 
mity, to  the  anterior  and  fuperior  part  of  the  cartilaginous 
meatus. 

The  poftcrior  ligament  Is  fixed  by  ont  end  to  the  root  of 
the  maftoid  apophyfis  ; and  by  the  other,  to  the  •poftcrior 
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part  of  the  convexity  of  the  concha,  fo  that  it  is  oppofite  to 
the  anterior  ligament.  There  is  likewife  a kind  of  fuperior 
ligament,  which  feems  to  be  only  a continuation  of  the  apo- 
neurofis  of  the  frontal  and  occipital  mufcles. 

Of  the  mufcles  of  the  external  ear,  fome  go  between  the 
cartilages  and  the  os  temporis,  others  are  confined  to  the  car- 
tilages alone.  Both  kinds  vary  in  different  fubje(Sts,  and  are 
fometirnes  fo  very  thin  as  to  look  more  like  ligaments  than 
mufcles.  The  mulcles  of  the  firft  kind  are  generally  three, 
one  fuperior,  one  pofierior,  and  one  anterior  j and  they  are 
all  very  thin.  ^ 

The  fmall  mufcles  which  are  confined  to  the  cartilages, 
are  only  fmall  firata  of  fibres  found  on  both  fides  of  the  car- 
tilages. in  many  fubjefls  they  are  of  fo  pale  a colour  as  not 
to  look  at  all  like  mufcular  fibres.  Of  this  number  are  thofc 
which  Wallalva  difeovered  in  the  different  cavities  on  the 
backfide  of  the  cartilage  ; and  thofe  found  by  Santorini  on 
the  tragus,  and  along  the  convex  part  of  the  anterior  portion 
of  the  helix.  (See  the  freatife  on  the  Mufcles.) 

The  Ikin  of  the  external  ear  is  in  general  a continuation 
of  that  which  covers  the  neighbouring  parts  of  the  tempo- 
ral region.  The  fkin  on  the  forefide  of  the  ear  is  accompa- 
nied by  a very  fmall  quantity  of  cellular  fubflance  ; and  there- 
fore we  find  all  the  eminences  and  cavities  of  that  fide  difi. 
tinctly  marked  upon  it,  as  far  as  the  bottom  of  the  external 
meatus  auditorius.  In  what  has  been  faid  of  the  ilcin,  the 
epidermis  is  likewife  comprehended. 

The  backfide  is  covered  by  the  fkin  continued  from  the 
forefide  *,  but,  as  the  folds  are  there  very  elofe,  It  only  paffes 
over  them,  except  that  portion  of  the  concha  which  fur- 
rounds  the  entry  of  the  meatus  auditorius,  and  which  is  join- 
ed to  the  os  temporis  by  means  of  the  cellular  fubftance.  The 
hollow  of  that  common  fold  which  lies  between  the  antihelix 
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and  concha  does  not  appear  on  the  backlide  ; for,  as  it  is  fil- 
led with  cellular  fubflance,  the  fkin  pafies  over  it. 

The  lobe  of  the  ear,  or  that  fofc  portion  which  lies  under 
the  tragus,  antitragus,  and  meatus' auditorius,  is  made  up  of 
nothing  but  fkin  and  cellular  fubfiance.  The  meatus  audi- 
torius is  partly  bony  and  partly  cartilaginous.  The  bony 
portion  is  the  longefl:,  and  forms  the  bottom  of  the  canal,  as 
may  be  feen  in  the  defcription  of  the  ikeleton.  The  cartila- 
ginous portion  is  the  fliortefi: ; and,  in  adults,  forms  the  ex- 
ternal opening  or  orifice  of  the  canal,  as  has  been  already 
faid. 

Thefe  two  portions,  joined  endwife  to  each  other,  forrTi  a 
canal  of  a confiderable  length,  of  diflerent  widenefs  in  its  dif- 
ferent parts,  and  a little  contorted.  It  is  lined  on  the  infide 
by  the  lldn  and  cellular  membrane,  through  its  whole 
length ; and  thus  thefe  integuments  make  up  for  the  breaks 
an  the  cartilaginous  portions,  and  form  a kind  of  cutaneous 
tube  in  the  ether  portion.  The  cellular  membrane  is  con- 
founded with  the  perichondrium  and  periofieum  of  the  mea- 
tus. 

The  fidn  which  covers  both  fides  of  the  cartilage  contains 
n great  number  of  fmall  glands,  which  continually  difeharge 
an  oily  w^hitiih  humour,  collc£led  chiefly  near  the  adhefions 
of  the  ear  to  the  head,  and  under  the  fold  of  thfe  helix  ; and 
thefe  glands  are  of  the  febaceous  kind.  The  Ikin,  which  lines 
the  meatus  auditorius,  contains  another  kind  of  glands,  of  a 
yellowiih  colour,  and  which  may  be  plainly  feen  on  the  con- 
vex fide  of  the  cutaneous  tube  already  mentioned. 

Thefe  glands  are  difpofed  in  fuch  a manner  as.  to  leave  re- 
ticular fpaces  between  them,  and  they  penetrate  a little  way 
into  the  fubflance  of  the  Ikin.  They  are  called  glandulae  ce~ 
ruminofae^  becaufe  they  difeharge  that  matter  which  is  named 
cerumen  or  the  ivax  of  the  ear.  They  were  firft  deferibed  by 
Steno,  though  fome  have  named  them  after  Duverncy. 
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The  inner  furface  of  the  cutaneous  tube  is  full  of  fine 
hairs,  between  which  lie  the  orifices  of  the  ceruminous 
glands.  The  firfi  place  in  which  we  meet  with  thefe  glands 
is  on  that  part  of  the  convex  fide  of  the  cutaneous  tube 
which  fupplies  the  breaks  of  the  cartilaginous  meatus. 

The  arteries  of  the  external  ear  come  anteriorly  from  the 
arteria  temporalis,  and  pofterioriy  from  the  occipitalis,  both 
of  which  are  branches  of  the  external  carotid.  It  is  proper 
to  obferve  here,  that  the  occipital  artery  communicates  with 
the  vertebralis,  and  thereby  with  the  internal  carotid.  The 
veins  are  rami  of  the  jugularis  externa,  and  the  occipital 
vein  ; one  of  thefe  rami  communicates,  not  only  with  the 
vena  vertebralis,  but  with  the  neighbouring  lateral  finus  of 
the  dura  mater. 

The  portio  dura  of  the  auditory  nerve  having  pafled  out 
of  the  cranium  through  the  foramen  ftylo-maftoideum,  in  the 
manner  that  fiiall  be  afterwards  deferibed,  gives  off  a ramus, 
which  runs  up  behind  the  ear,  to  the  backfide  of  which  it 
fends  feveral  filaments  ; and  the  trunk  of  this  ramus  fends 
likewife  filaments  to  the  meatus  and  forefide  of  the  ear.  The 
fecond  vertebral  pair  alfo  fends  a ramus  to  the  ear,  the  rami- 
fications of  which  communicate  with  thofe  of  the  other  ramus 
from  the  portio  dura. 

After  having  deferibed  the  external  parts  of  the  ear,  we 
next  proceed  to  examine  its  internal  bony  parts.  And  here 
we  fhall  confider  them  at  fome  length,  as  they  are  purpofely 
omitted  in  the  ofteological  part  of  this  work. 

The  bony  part  of  the  organ  of  hearing  may  be  divided 
into  four  general  parts;  i.  The  meatus  auditorius  externus; 
2.  The  tympanum  ; 3.  The  labyrinth  ; 4.  The  meatus  au- 
ditorius internus.  It  may  likewife  be  divided  into  immove- 
able or  containing  parts,  which  take  in  all  the  four  already 
mentioued  j and  moveable  or  contained  parts,  which  are  four 
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little  bones  lodged  in  the  tympanum,  called  incust  malleus^ 
Jfapes^  and  os  orbicular e or  lentlculare. 

The  external  auditory  patfage  begins  by  the  external  audi- 
tory hole,  the  edge  of  which  is  rough  and  prom i went  \ but, 
backward  toward  the  madoid  procels,  it  appears  very  much 
fioped.  The  palTage  itfelf  is  fomewhat  more  than  half  an 
inch  in  length,  running  obliquely  from  behind  forward  in  a 
curved  diredlion.  Its  cavity  is  ahnolt  oval,  but  wider  at  each 
end  than  in  the  middle.  It  terminates  inwardly  by  an  even 
circular  edge,  lying  in  a plane  very  much  Jnclined,  the  upper 
part  of  it  being  turned  outward,  and  the  inner  part  inward ; 
fo  that  the  canal  is  longer  on  the  lower  than  upper  dide. 
The  circular  edge  is  grooved  quite  round  for  the  attachment 
of  the  membrana  tyiiipani. 

In  children,  this  bony  canal  is  wanting,  as  well  as  the  maf- 
toid  procefs  ; and  the  inner  circular  edge  is  a diftindl  ring, 
which,  in  an  advanced  age,  unites  entirely,  and  becomes  one 
piece  with  the  reft.  It  is  termed  the  bony  circle  in  infants ; 
and  indeed  it  is  very  eafily  feparated  from  all  the  other  parts. 

It  would  feem,  therefore,  tliat  the  whole  bony  canal  in 
adults  is  only  a prolongation  of  the  bony  circle  in  children  ; 
becaufe,  even  in  a more  advanced  age,  the  whole  canal  may 
without  much  difficulty  be  taken  out.  The  circular  groove 
lies  between  the  maftoid  procefs  and  the  articular  fifllire 
mentioned  in  the  defeription  of  the  other  parts  of  the  tem- 
poral bone. 

Tympanum*  The  tympanum,  or  drum  of  the  ear,  is  a ca- 
vity fomewhat  fpherical,  or  rather  hemifpherical,  the  bottom 
of  it  being  turned  inward,  and  the  mouth  joined  to  the  cir- 
cular groove  already  mentioned. 

The  remarkable  eminences  are  three  : A large  tuberofity, 
lying  in  the  very  bottom  of  the  tympanum,  a little  toward 
the  back  part ; and  a fmall  irregular  pyramid,  fituated  above 
the  tuberofity,  and  a little  more  backward  5 its  apex  is  per- 
forated 
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forated  by  a ftnall  hole,  and  on  one  fide  of  its  bafis  two  fmall 
bony  filaments  are  often  found  in  a parallel  fituation  j and 
indeed  it  appears  that  they  are  feldom  wanting,  though  their 
tender  firutture  expofes  them  to  be  often  broken.  In  the 
third  eminence  is  a cavity  fituated  at  the  upper  and  a little 
toward  the  anterior  part  of  the  bottom  of  the  tympanum. 
This  cavity  is  part  of  a half  canal,  which,  in  a natural  ftate, 
has  one  of  the  mulcles  of  the  malleus  lodged  in  it. 

The  principal  cavities  in  the  tympanum  are,  The  opening 
of  the  maftoid  cells  5 the  opening  of  the  Euftachian  tube ; 
the  bony  half  canal  5 the  feneftra  ovalis  and  rotunda  j and  to 
thefe  may  be  added  the  imall  hole  in  the  pyramid. 

The  openings  of  the  mafioid  cells  are  at  the  pofterior  and 
upper  part  of  the  edge  of  the  tympanum.  The  cells  them- 
felves  which  end  there  are  hollowed  out  in  the  fubftance  of 
the  maftoid  procefs,  being  very  irregular,  and  full  of  windings 
and  turnings. 

The  opening  of  the  Euftachian  tube  is  at  the  anterior  and 
upper  part  of  the  edge  of  the  tympanum.  It  runs  from  the 
tympanum  toward  the  pofterior  openings  of  the  noftrils  and 
arch  of  the  palate.  Its  bony  portions,  of  which  alone  we 
here  fpeak,  is  hollowed  out  in  the  pars  petrofa,  and  is  after- 
wards lengthened  out  by  the  Ipinal  procefs  of  the  os  fphe- 
noides. 

The  maftoid  cells,  and  the  Euftachian  tube,  from  their 
fituation,  may  in  fome  mealure  be  confidered  as  prolonga- 
tions of  the  tympanum. 

The  bony  half  canal  lies  immediately  above  the  Euftachian 
tube,  toward  the  upper  fide  of  the  pars  petrofa.  In  a natu- 
ral ftate,^one  of  the  mufcles  of  the  malleus  is  lodged  in  it. 

The  ftneftra  ovalis  is  a hole  of  communication  between 
the  tympanum  and  labyrinth.  It  lies  immediately  above  the 
tuberofity ; the  upper  fide  of  it  being  a little  rounded,  the 
lower  a little  flattened,  and  has  its  longeft  diameter  from  be- 
fore 
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fore  backwards.  . Toward  the  labyrinth,  this  opening  ha%  a 
little  border  quite  ropnd  it,  which  renders  it  narrower  at  that 
place  than  any  where  elfe,  , ' 

The  feneftra  rotunda  is  fomething  lefs  than  the  oyaHs,  and 
fituated  above  it  toward  the  lower  and  ppfterior  part  of  the 
^ large  tuberofity  ; the  opening  of  it,  which  is  the  orifice  of  a 
particular  du£t  in  the  labyrinth,  lying  obliquely  backward  and 
outward. 

The  hole  in  the  apex  of  the  pyramid  is  the  orlj^ce  of  a 
cavity,  which  may  be  named  the  fmus  of  this  pyramid. 

OJficula  auditus.  The  tympanum  contains  feveral  little 
bones,  called  the  hones  of  the  ear.  They  are  generally  four  in 
number,  denominated  from  fomething  to  which  they  are 
thought  to  bear  a refemblance,  viz.  incus,  malleus,  ftapes, 
and  03  orbiculare  or  lenticulare. 

Liras,  The  incus,  or  anvil,  refembles,  in  fome  meafure, 
one  of  the  anterior  dentes  molares,  with  its  roots  at  a great 
diftance  frqm  each  other.  It  may  be  divided  into  a body, 
and  two  branches  or  legs ; one  of  the  legs  is  long,  the  other 
fhort.  The  body  is  turned  forward,  the  ihort  leg  backward, 
and  the  long  leg  downward. 

The  body  of  the  incus  is  broader  than  it  is  thick.  It  has 
two  eminences,  and  two  cavities  between  them,  much  in  the 
/ fame  manner  as  we  fee  in  the  crown  of  the  firft  crop  of  the 
dentes  molares. 

The  fliort  leg  is  thick  at  its  origin ; and  from  thence  dc- 
crcafing  gradually,  it  ends  in  a point.  It  is  fituated  horizon- 
tally, its  point  being  turned  backward,  and  joined  to  the  edge 
of  the  maftoid  opening  of  the  tympanum. 

The  long  leg  viewed  through  the  external  auditory  paf- 
fage  appears  to  be  fituated  vertically  j but,  if  we  look  upon  it 
either  on  the.  fore  or  back  fide,  we  fee  it  is  inclined,  the  ex- 
tremity of  it  being  turned  much  more  inward  than  the  root 
or  origin.  The  point  of  the  extremity  is  a little  flatted,  bent 

inward 
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inward  like  a hook,  and  fometimes  a little  hollowed  like  a 
kind  of  ear-picker.  By  this  we  may  diftinguifh  the  incus  of 
one  ear  from  that  of  the  other,  when  out  of  their  places : 
For,  turning  the  ftiort  leg  backward,  and  the  long  leg  down- 
ward, if  the  curvature  of  this  long  leg  be  toward  the  left 
hand,  the  bone  belongs  to  the  right  ear ; if  toward  the  right/ 
it  belongs  to  the  left  ear. 

'Mallem.  The  malleus,  or  hammer,  is  a long  bone,  with 
a large  head,  a fmall  neck,  an  handle,  and  two  procefles  ^ 
one  in  the  neck,  the  other  in  the  handle. 

The  top  of  the  head  is  confiderably  rounded  ; and  from* 
thence  it  contracts  all  the  way  to  the  neck.  Both  head  and 
neck  are  in  an  inclined  fituation  *,  and  the  eminences  and 
cavities  of  it  anlwer  to  thofe  in  the  body  of  the  incus.  The 
handle  is  looked  upon  by  fome  authors  as  one  of  the  procefTes 
of  the  malleus  ; and,  in  that  cafe,  it  is  the  greateft  of  the  three. 
It  forms  an  angle  with  the  neck  and  head  ; near  which  it  is 
fomething  broad  and  flat,  and  decreafes  gradually  towards  its 
extremity.  ■ 

The  procefs  of  the  handle,  termed  by  others  the  fmail  or 
Jl:ort  procefs  of  the  malleus,  terminates  in  the  angle  already 
mentioned,  being  extended  toward  the  neck,  and  lying  in  a 
flraight  line  with  that  fide  or  border  of  the  handle  which 
is  next  it.  The  procefs  of  the  neck,  called  alfp  pro.effu^^ 
graciiisy  is,  in  a natural  flate,  very  long  ; but  fo  flender,  that 
it  is  very  eaflly  broken,  efpecially  when  dry  ; whicii  is  the 
reafon  why  the  true  length  of  it  was  for  a long  time  un- 
known. It  arifes  from  the  neck,  and  fometimes  appears, 
much  longer  than  it  really  is,  by  the  addition  of  a fmall  dried 
tendon  flicking  to  it. 

When  the  malleus  is  in  its  true  fituation,  the  head  and 
neck  are  turned  upw’ard  and  inward  ; the  handle  down- 
ward, parallel  to  the  long  leg  of  the  incus,  but  more  for- 
ward j the  procefs  of  the  handle  upward  and  oiftward,  near, 
VpL.  n.  S ritf 
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the  fupcrior  portion  of  the  edge  of  tlic  tympanum  near  the 
centre  of  which  is  the  extremity  of  the  handle ; and  the  pro- 
cefTus  gracilis  forward,  reaching  -all  the  way  to  the  articular 
£{rure  in  the  os  temporis.  It  is  eafy,  after  what  has  been 
laid,  to  diftinguifh  the  malleus  of  the  right  fide  from  that  of 
the  left. 

Stapes.  The  ftapes  is  a fmall  bone,  very  well  denominated 
from  the  refemblance  it  bears  to  a ftirrup.  It  is  divided  into 
the  head,  legs,  and  balls.  The  head  is  placed  upon  a fhort 
.fetted  neck  5 the  top  of  which  is  alfo  fometimes  hat,  fome- 
times  a little  hollow. 

The  two  legs,  taken  together,  form  an  arch  like  that  of  a 
flirrup  ; in  the  concave  fide  of  which  is  a groove  that  runs 
through  their  whole  length.  One  leg  is  longer,  more  bent, 
and  a little  broader  than  the  other.  The  bafis  refembles  that 
of  a ftirrup,  both  in  its  oyal  Ihapc  and  union  with  the  legs, 
but  it  is  not  perforated.  Round  its  circumference  next  the 
legs  is  a little  border,  which  makes  that  fide  of  the  bafis  ap- 
pear a little  hollow.  The  other  fide  is  pretty  fmooth  ; and 
one  half  of  the  circumference  is  more  curved  than  the 
Other.  ^ 

The  fubje£l  being  in  an  ere£^  pofture,  the  ftapes  is  to  be 
confidered  as  lying  on  its  fide,  with  the  head  turned  outward 
near  the  extremity  of  the  leg  of  the  incus ; the  bafis,  inward, 
being  fixed  in  the  feneftra  ovalis  ; the  longeft  leg  backward, 
the  fiiorteft  forward ; and  both  in  the  fame  plane.  By 
thlrfituation^  it  is  eafy  to  know  the  ftapes  belonging  to  each 
^r> 

Os  orbicular e.  The  os  orbiculare,  or  lenticular  hone^  is  the 
fmalleft  bone  in  the  body.  It  lies  between  the  head  of  the 
ftapes  and  extremity  of  the  long  leg  of  the  incus,  being  arti- 
culated with  each  of  thefe.  ^ 

In  dry  bones,  it  is  found  very  clofely  conne(fted,  fometimes 
to.  the  ftapes,  fometimes  ter  the  incus  5 and  might,  In  that 
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ftate,  be  cafily  miftaken  for  an  cpiphylis  of  either  of  thefe 
bones. 

Thefe  four  little  boties  appear  to  have  been  unknown  to 
the  Greek  aiiatomifts.  It  is  difficult  to  fay  with  certaiiit^ 
who  ■ difeovered  them;  but  Vefalius  is  the  firft  who  has 
named  the  malleus  and  incus ; Arantius  or  Sylvius,  the  os 
orbiculare ; Ingratius  is  faid  to  have  difeovered  the  ftapes. 

Labyrinth.  The  labyrinth  is  divided  into  three  parts ; 
the  anterior,  middle,  and  pofierior.  The  middle  portion 
is  termed  vejiibulum^  the  anterior  cochlea^  and  the  pofterior* 
iahyrinth  in  particular ; which  comprehends  the  three  femi- 
drcular  canals. 

The  cochlea  lies  forward  and  inward  toward  the  extremity 
of  the  pars  petrofa  ; the  femicircular  canals  backward  and 
Outward  toward  the  bafis  of  the  procefs  ; and  the  veftlbulum 
between  the  other  two. 

Vejlihulum.  The  veftlbulum  is  an  irregular  round  cavity, 
lefs  than  the  tympanum,  and  fituated  more  inward,  and  a 
little  more  forward.  Thefe  two  cavities  are  in  a manner  fet 
back  to  back,  with  a common  partition  between  them,  per- 
forated in  the  middle  by  the  feneftra  ovalis,  by  which  the  ca- 
vities communicate  with  each  other.  The  cavity  of  the  vef- 
tibulum  is  likewife  perforated  by  feveral  other  holes ; op  the 
back  fide  by  the  five  orifices  of  the  femicircular  canals  ; on 
the  lower  part  of  the  fore  fide  by  a hole,  which  is  one  of  the 
paffages  of  the  cochlea ; and,  on  the  fore  fide,  toward  the 
internal  meatus  auditorius,  oppofite  to  the  feneftra  ovalis,  by 
a number  of  very  fmall  holes,  for  the  pafiage  of  the  nerves  ; 
on  the  upper  fide  there  are  only  fmall  pores. 

Semicircular  canals.  The  femicircular  canals  are  only  three 
in  number  ; one  vertical,  one  oblique,  and  one  horizontal  5 
or  by  fome  they  arc  called  vertical  fuperior^  vertical  pojlerkr^ 
and  hcrhonial  or  external.  The  vertical  canal  is  fituated 
tranfverfely  with  refpeft  to  the  pars  petrofa,  the  convex  fide 
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of  it  being  turned  upward.  The  oblique  canal  lies  farther 
back  than  the  former,  and  runs  parallel  to  the  length  of  the 
procefs,  the  convex  fide  being  turned  backward, . with  one 
extremity  upward,  the  other  downward.  The  I'uperior  ex-  ^ 
treinity  cf  this  canal  meets  and  lofes  itlelf  in  the  internal  ex- 
tremity of  the  former. 

The  curvature  and  extremities  of  the  hoicizontal  canal  are 
almoh  on  a level  j the  curvature  lying  obliquely  backward, 
and  the  extremities  forward,  ending  under  thol'c  of  the  ver- 
tical canal,  but  a little  nearer  each  other,  the  inner'being  .al- 
moll:  in  the  middle  fpace  between  the  extremities  of  the 
oblique  canal. 

The  horizontal  canal  is  generally  the  leaft  of  the  three  ; 
the  oblique  is  often,  and  the  vertical  fometimes,  the  greateft ; 
and  fometimes  thefe  two  are  equal.  All  the  three  canals  are 
larger  than  a femicircle,  forming  nearly  three  quarters  *,  they 
arc  broader  at  the  orifices  than  in  the  middle.  Thefe  orifi-  ' 
ces  open  into  the  back-fide  of  the  veftibulum,  and  are  but 
five  in  number,  becaufe  two  of  them  open  into  each  other  j 
fo  that,  in  the  poflerior  part  of  the  veftibulum,  two  appear 
toward  the  infide,  and  three  toward  the  oiftfide. 

In  children,  the  fubftance  of  thefe  canals  is  compacf,  while 
that  which  furrounds  them  is  fpoUgy.  Hence  they  may  be’ 
eafily  feparated  from  the  reft  of  the  pars  petrofa.  In  adults, 
all  the  parts  of  the  bone  are  fo  folid,  that  thefe  canals  appear 
only  like  palTages  formed  in  a piece  of  ivory.  From  this  de- 
feription,  it  is  eafy  to  diftinguifh  the  right  labyrinth  from  the 
left. 

Cochlea,  The  cochlea  is  a fort  of  fpiral  body  with  two 
dufts,  formed  in  the  anterior  part  of  the  pars  petrofa,  fome- 
-what  refembling  the  fhell  of  a fnail.  The  parts  to  be  diftin- 
guiftied  in  it,  in  its  true  fitiiafion,  are,  the,  bafis  *,  the  apex  ; 
the  fpiral  lamina,  or  half  feptum,  by  which  its  cavity  is  di- 
vjded  into  two  half  canals ; the  modiolus  or  fpindle,  round 
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which  the  cochlea  turns  ; and,  laftly,  the  orifices  and  utiioa 
of  the  two  du(Sts.  The  bafis  is  turned  dire(Slly  inward  toward 
the  Internal  foramen  anditcrium  ; the  apex  outward  ; and  the 
axis  of  the  modiolus  is  nearly  horizontal ; but,  in  all  of  them, 
allowance  muft  be  made  for  the  obliquity  of  the  pars  petrofa 
in  which  they  Ije. 

The  bafis  of  the  cochlea  Is  gently  hollowed } and,  toward 
the  middle,  perforated  by  feveral  fmall  holes.  The  modiolus 
is  a kind  of  fhort  cone,  with  a very  large  bafis,  which  is  the 
middle  of  the  bafis  of  the  cochlea^  Through  its  whole  length 
run^  a double  fjpinal  groove,  which,  through  a microfeope^ 
fliews  a great  number  of  pores.  The  cochlea  makes  about 
two  turns  and  a half  from  the  bafis  to  the  apex ; and  the 
two  half  canals,  being  firmly  united  together  through  their 
whole  courfe,  form  a half  feptUm,  called  lamina  fpiralis 
which  mud  not  be  confounded,  as  it  often  isj  with  the  com- 
plete feptum  in  the  recent  fubje<d.  One  edge  of  the  lamina 
fpiralis  is  flrongly  joined  to  the  modiolus,  being  thicker  there 
than  in  any  other  place  ; whereas  the  other  edge  is  termina- 
ted all  round  by  a very  thin  border,  lying  in  the  middle  ca- 
vity of  the  cochlea.  In  the  natural  date,  the  other  half  of 
the  feptum  is  membranous,  and  completes  the  partition  be- 
tween the  two  canals.  The  two  half  canals  turn  jointly  about 
the  modiolus  *,  one  being  fituated  toward  the  bafis  of  the 
cochlea,  the  other  toward  the  apex  ; for  which  reafon  we  have 
always  called  one  of  them  internal,  the  other  external. 

The  fpiral  or  volute  of  the  cochlea  begins  at  the  lower 
part  of  the  vedibule  ; runs  from  thence  forward  to  the  top, 
then  backward  down  to  the  bottom,  afterward  upward  and 
forward ; and  fo  on  from  the  bafis,  which  Is  turned  inward, 
to  the  apex  which  is  turned  outward.  From  this  defeription, 
it  is  eafy  to  know  to  which  ear  any  cochlea  belongs  when  we 
fee  It  prepared : It  likewife  teaches  us,  that,  in  the  right 
cochlea,  the  direction  of  the  turnings  is  the  fame  as  in  gar- 
den 
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den  fnails,  and  almoft  all  tlie  other  common  (hells  ; but,  in 
the  left  cochlea,  the  turnings  are  in  a contrary  direction. 
The  two  half  canals  communicate  fully  at  the  apex  of  the 
cochlea.  Their  feparate  openings  are  towards  the  bafis,  one 
of  them  being  immediately  into  the  lower  part  of  the  fore- 
(ide  of  the  veftibullim,  the  other  into  the  feneflra  rotunda. 
Thefe  two  openings  are  feparated  by  a particular  turning, 
which  (hall  be  afterwards  defcribed. 

The  meatus  auditorus  internus^  is  oil  the  backfide  of  the 
pars  petrofa,  in  fome  meafure  behind  the  veftibule  and  bails 
of  the  cochlea.  It  is  a kind  of  blind  hole,  divided  into  two 
folTulae,  one  large,  the  other  (mall.  The  large  one  lies  loweft, 
and  ferves  for  the  portio  mollis  of  the  auditory  nerve  or 
Seventh  pair.  The  fmall  one  is  uppermoft,  and  is  the  open- 
ing of  a fm^ll;  dudl,  through  which  the  portio  dura  of  the 
fame  nerve  palTes.  The  inferior  fofTula  Is  full  of  little  holes, 
which,  in  the  natural  (late,  are  filled  with  nervous  filaments 
of  the  portio^ollis,  that  go  to  the  vedibulci  to  the  femicir- 
cular  canals,  and  to  thofe  of  the  cochlea.  It  is  this  foflula 
which  forms  the  (hallow  cavity  at  the  bafis  of  the  fpindle  of 
the  cochlea.  The  pafifage  for  the  portio  dura  of  the  auditory 
nerve  runs  behind  the  tympanum,  and  its  external  orifice  is 
termed  foramen  JlylomaJioideum,  It  begins  by  the  fmall  folTula^ 
and  pierces  from  within  outward  the  upper  part  of  the  pars 
petrofa,  making  there  an  angle  or  curvature ; from  thence  it 
is  inclined  backward  behind  the  fmall  pyramid  of  the  tym- 
panum, and  runs  down  to  the  foramen  ftylomaftoideum, 
through  which  it  goes  out,  and  is  diftributed  in  the  manner 
to  be  hereafter  defcribed.  It  communicates  likcwife  by  i. 
hole  with  the  finus  of  the  pyramid,  and  lower  down  by  ano* 
ther  hole  with  the  tympanum.  At  the  upper  part  of  the 
pars  petrofa  it  is  covered  with  a bony  lamina,  although  fome* 
times  if  has  been  found  open  above* 
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The  foft  parts  of  the  internal  ear  are  chiefly  the  membra- 
na,  tympani,  the  periofleum  of  the  tympanum,  and  of  the 
officuia  auditus,  labyrinth,  and  of  all  its  cavities,  the  mem- 
brana  maftoidea  interna,  the  mufcles  of  the  ofiicula,  the  parts 
which  complete  the  formation  of  the  Euftachian  tube,  the 
art^ies,  veins,  and  nerves.  We  ate,  however,  under 'a  nc- 
cefiity  of  beginning  by  the  tuba  Euilachiana,  for  two  rea- 
fons  *,  firft,  becaufe  the  bony  parts  of  that  tube  are  but  of 
very  fmall  ufe  for  the  knowledge  of  its  whole  ftru^lure  and 
compofition  ; and,  fecondly,  becaufe  wc  are  obliged  to  men^ 
tion  it  in  deferibing  the  mufcles. 

The  du^us  auris  palatinus^  or  Euftachian  tube,  as  was  ob- 
ferved  in  the  defeription  of  the  llceleton,  is  a canal  or  du£t 
which  goes  from  the  tympanun^  to  the  pofterior  openings  of 
the  nares,  or  nafal  foftae,  and  toward  the  arch  of  the  palate ; 
it  is  dug  in  the  apophyfis  petrofa  along  the  carotid  canal,  and 
it  is  lengthened  out  by  the  fpinal  apophyfis  of  the  os  fphenow 
dale. 

In  its  natural  ftate,  this  dufl  reaches  from  the  cavity  of 
the  tympanum  to  the  root  or  fuperior  part  of  the  internal  ala 
of  the  apophyfis  pterygoides  ; and  through  this  whole  courfe 
it  confifts  of  two  portions,  one  entirely  bony,  and  the 
other  partly  bony,  partly  cartilaginous,  and  partly  merabra- 
i:ious. 

The  bony  portion  lies  through  its  whole  length  immedi- 
ately above  the  filTure  of  the  glenoid  or  articular  cavity  of 
the  os  temporis,  and  terminates  at  the  meeting  of  the  fpinaf 
apophyfis  of  the  os  fphenoidcs  with  the  pars  petrofa  of  the  ps 
temporis. 

The  other  or  mixed  portion  reaches  in  the  fame  dire<ftioa 
from  this  place  to  the  internal  ala  of  the  apophyfis  ptery- 
goides, or  to  the  pofterior  and  outer  edge  of  the  nares.  But 
to  form  a more  exacl  idea  of  it,  it  will  be  proper  to  cpnfider 
it  as  divided  into  four  parts,  two  fuperior  and  two  inferior. 
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The  two  upper  parts  or  quarters  are  bony ; and  of  thefc 
the  innermoft  is  formed  by  the  fide  of  the  apophyfis  petrofa, 
the  outermoft  by  the  fide  of  the  apophyfis  fpinalis  of  the  os 
fphenoides.  Of  the  two  inferior  parts,  the  internal,  or  that 
next  the  os  fphenoides,  is  cartilaginous  5 and  the  external,  or 
that  nexf  the  pars  petrofa,  membranous. 

The  Euftachian  tube,  thus  formed,  is  very  narrow  next  the 
car,  but  grows  gradually*  wider,  efpecially  near  the  pofterior 
nares,  where  the  inner  cartilaginous  fide  terminates  by  a pro- 
luinent  edge,  and  the  outer  fide  joins  that  of  the  neighbour- 
ing noftril.  The  cavity  of  the  tube  is  lined  by  a membrane 
Jike  that  of  the  internal  nares,  of  which  it  appears  to  be  a 
continuation  ; and  on  the  prominent  edge,  this  membrane  is 
confiderably  increafed  in  thicknefs,  reprefenting  a kind  of  half 
pad.. 

The  fituation  of  the  two  tubes  is  oblique,  their  poilerior 
extremities  at  the  ears  being  at  a greater  diftance  than  the 
anterior  at  the  nares  *,  and  the  convex  fides  of  the  prominent 
edges  are  turned  toward  each  other.  The  openings  of  the 
tubes  are  oval  at  this  place,  as  is  fikewife  their  whole  cavity, 
efpecially  that  of  the  mixed  portion. 

The  membrana  tympani  is  a thin,  tranfparent,  flattifli  pel- 
licle, the  edge  of  which  is  round,  and  firongly  fixed  in  the 
orbicular  groove  which  divides  the  bony  meatus  of  the  ex- 
ternal ear  from  the  tympanum  or  barrel.  This  membrane  is 
very  much  ftretched  or  very  tenfe,  and  yet  not  perfe<flly  flat: 
For  on  the  fide  next  the  meatus  externus  it  has  a fmall  hol- 
lownefs,  which  is  pointed  on  the  middle ; and  on  the  fide 
next  the  tympanum  it  is  gently  convex,  and  alfo  pointed  in 
the  middle. 

This  membrane  is  fituated  obliquely,  the  upper  part  of  its 
circumference  being  turned  outward,  and  the  lower  part  in- 
ward, fuitably  to  the  dire(flion  of  the  bony  groove  already 
nsentioned.  It  confifts  of  fevcral  very  fine  laminae,  clolcly 
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united  together.  The  external  lamina  is  in  fome  meafure  a 
produ(5tion  of  the  and  cuticula  of  the  external  meatus  5 
for  they  may  be  pulled  at  the  fame  time  like  the  finger  of  a 
glove.  The  internal  lamina  is  a continuation  of  the  periof- 
teum  of  the  tympanum;  and,  when  the  membrane  has  been 
macerated  in  water,  each  of  ihefe  lamina  may  be  fubdivided 
into  feveral  others.  In  very  young  children,  this  membrane 
is  covered  on  the  outfide  by  a thick  mucilaginous  web. 

1 he  depreffion  in  the  middle  of  the  membrana  tympanf, 
is  caufed  by  the  adhefion  of  the  malleus,  the  handle  of  which, 
is  clofely  joined  to  the  infide  of  the  membrane,  from  the 
upper  part  of  the  circumference  all  the  way  to  the  centre,  to 
which  the  end  of  the  handle  is  fixed.  This  handle  feems  to 

f 

lie  in  a very  fine  membranous  duplicature,  by  means  of  which 
it  is  tied  to  the  membrana  tympani,  and  which  ferves  it  for 
a periofteum.  The  malleus  is  accompanied  with  blood  vef- 
fels,  which  run  in  a radiated  manner  from  the  centre  to  the 
circumference  of  the  membrane ; but  thefe  are  belt  feen  in 
the  foetus. 

The  periofteum  of  the  tympanum,  or  barrel  of  the  ear, 
produces  that  of  the  fmall  bones ; and  it  may  be  made  vifi- 
ble  by  means  of  anatomical  injedfions,  which  difcover  capil- 
lary velTels  very  diftindlly  ramified  on  the  furface  of  the  ofti- 
cula.  It  is  likewife  continued  over  the  two  feneftrae,  and 
enters  the  Euftachian  tube,  where  it  is  loft  in  the  inner  mem- 
brane of  that  dudf. 

The  cellulae  maftoidae  are  very  irregular  cavities  in  the 
fubftance  of  the  maftoide  apophyfis,  which  communicate  with 
each  other,  and  have  a common  opening  towards  the  infide, 
and  a little  above  the  pofterior  edge  of  the  orbicular  groove. 
Thefe  cells  are  lin'ed  by  a fine  membrane,  which  is  partly  a 
continuation  of  the  periofteum  of  the  tympanum,  and  pvanly 
Teems  to  be  of  a follicular  ftrudlure,  like  a kind  of  raembrana 
VoL.  II.  T pituitarla^ 
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pitultaria.  The  tnaftoid  opening  is  oppofite  to  the  fmail 
opening  of  the  Euftachian  tube,  but  a little  higher. 

The  ligaments  of  ^he  oilicula  may  be  looked  upon  as  con- 
tinuations of  the  periofteum  The  ir?cus  is  tied  by  a ftrong 
ihort  ligament,  fixed  m the  point  of  the  Ihort  leg  to  the  edge 
of  the  maftoid  opening.  Between  the  incus  and  malleus  we 
find  a fmall  thin  cartilage  The  malleus  is  connected  through 
the  whole  length  of  its  handle  to  the  iufide  ot  the  membrana 
tympani,  in  the  manner  already  faid. 

The  malleus  has  two  little  mufcles,  one  anterior,  and  one 
internal ; and  the  ftapes  has  one  mulcle.  See  Innes  on  the 
Mufcles. 

The  internal  mufcle  of  the  malleus,  called  tenfor  tympam^ 
is  very  flefiiy  and  diftindt.  It  lies  along  the  infide  of  the 
Euflachian  tube,  and  is  inferted  in  the  neck  of  the  malleus, 
above  the  fmall  apophyfis,  advancing  likewife  as  far  as  the 
handle.  Vefalius  firfl-  obferved,  and  afterwards  Eudachius 
jtnore  particularly  deferibed  this  mufcle. 

The  anter'%  * mufcle  of  the  malleus,  called,  from  its  ufe, 
laxator  tympanic  is  faid  by  fome  to  be  flefhy,  long,  and  thin. 
It  runs  along  the  outfide  of  the  Eullachian  tube,  to  which  it 
adheres  very  clofely  through  its  whole  length,  and  is  inferted 
in  the  long  thin  apophyfis  of  the  malleus.  It  is  partly  ac- 
companied by  a nerve,  which  forms  what  is  called  the  chordet 
tympanic  as  we  fhall  fee  hereafter.  Haller  denies  the  exiltence 
©f  mufcular  fibres  in  this  fubftance.  Sabatier  deferibes  it, 
but  doubts  if  it  be  really  mukular.  Caecilius  Folius  is  faid 
to  have  been  the  difcovercr. 

A third  mufcle  has  by  fotne  been  deferibed  under  the 
Sjame  of  external  or  fuperior  mufcle  of  the  malleus  t but  this  is 
^luch  lefs  didiniSt  than  thole  already  mentioned.  It  is  faid 
to  arife  from  the  internal  fuperior  and-  pefterior  part  of  the 
meatus  externus,  and  to  be  fixed  by  a fmall  tendon  to  the 
neck  of  the  malleus.  Neither  Haller  nor  Sabatier  have  been 
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able  to  difcover  mufcular  fibres  in  it.  Cafilrius  firfl:  defer!- 
bed  it. 

The  mufclc  of  the  ftapes  is  fliort  and  thick,  and  dies  con- 
cealed withiii  the  I'niall  bony  pyramid  at  the  boitom  of  the 
tympanum,  it  runs  forward  to  oe  inlerted  in  the  neck  of 
the  (tapes,  on  the  fide  of  the  longcfi:  and  molt  crooked  kg 
of  that  bone. 

The  three  parts  of  the  labyrinth,  that  is,  the  vefiibulum, 
femicircular  canals,  and  cochlea,  are  lined  by  a fine  periofi* 
teum,  which  is  continued  over  all  the  fides  of  their  cavities^ 
and  (liiits  the  two  fentfirae  of  the  tympanum.  Upon  this 
fine  periofieuui  the  velftls  and  nerves  are  dilperlcd 

The  femicircular  canals  are  fin. ply  lined  by  a periofieura 
adhering  to  their  inner  lu» faces  without  any  particular  mem- 
branous bands.  The  two  half  canals  of  the  cochlea  are 
in  this  manner-,  the  periofieum  of  the  two  liJes  of  the  bo  .y 
fpiral  lamina  advances  beyond  the  edge  of  that  lamina,  and 
forms  a n embranous  duplicature,'  which,  extending  to  the 
oppofite  fide,  completes  the  fpiral  feptuiii.  / 

The  feptum  feparates  the  two  half  canals  from  the  bafis  to 
the  apex  ; but  there  it  leaves  a little  opening,  by  which  th'C 
fmall  extremities  of  the  half  canals  communicate  with  each 
other.  The  large  extremity  of  the  external  half  canal  ends 
by  an  oblit|ue  turn  in  the  fenclfra  rotunda,  which  is  fhut  by 
a continuation  of  the  periofteum  of  that  canal,  1 he  large 
extremity  of  the  other  half  canaf  opens  into  the  veifibuium  ; 
and  thefe  two  extremities  are  entire  y feparated  by  a continu- 
ation of  the  period  eum. 

The  whole  internal  cavity  of  the  labyrinth  is  filled  with  a 
watery  fluid  fecreted  from  the  veflels,  which  are  difperfed  up- 
on the  periofteum.  I his  fluid  tranlmits  to  the  nerves  rhe 
vibrations  it  receives  from  the  membrane  fituated  between 
the  tympanum  and  iabyriuth. 
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The  fuperfluous  part  of  this  fluid  is  fuppofed  to  pafs  off 
through  two  fmall  canals  called  the  aqueduBs  of  Cotunnius^ 
from  the  difcoverer,  an  ingenious  phyiician  at  Naples.  One 
of  thefc  diuSts  is  fent  off  from  the  cochlea,  at  the  under  part 
' of  the  fcala  tympani,  near  the  fenellra  rotunda  ; it  terminates 
< by  a wide  triangular  opening  within  the  cranium,  under  the 
meatus  internus.  The  beginning  of  this  dudl  was' known  to 
l^uvernuy,  Caflebohm,  and  Morgagni ; but  they  coniidered  it 
as  a paflage  for  an  artery  and  a vein.  It  is  lined  internally 
^Mth  the  dura  mater,  which  is  conne^ed  with  the  periofttum 
of  the  cochhia.  The  other  duifl:  goes  off  under  the  termina- 
tion of  the  common  canal  in  the  veftibule.  The  orifice  of 
this  was  flrft  dilcovered  by  Caflebohm,  and  afterwards  by 
!Morgagni,  who  has  deicribed  it  ; but  is  unacquainted  with 
its  ufe.  From  this  place  the  clu£t  afeends,  and  terminates  by 
a triangular  opening  between  the  layers  of  the  dura  mater, 
at  the  back  part  of  the  pars  petrola,  under  the  middle  of  its 
upper  edge.  It  is  alfo  lined  by  a production  of  the  dura  ma- 
ter, w^hich  may  be  traced  to  the  veftibule.  For  a full  account 
of  thefe  ducts,  fee  an  excellent  Diflertation  by  Dr  Meckel  of 
Berlin. 

All  the  periofteum  of  the  internal  ear,  efpecially  that  of 
the  ofiicula  and  tympanum,  is  in  children  no  more  than  a 
mucilage'*,  and  in  them  likewife  the  mernbrana  tympani  is 
thick,  opaque,  and  covered  with  a whitifti  flimy  mater. 

Through  the  whole  extent  of  the  periofteum  of  the  inter- 
nal ear,  efpecially  on  that  of  the  ofiicula,  femicircular  canals, 
and  half-canals  of  the  cochlea,  we  difeover  a vaft  number  of 
blood-veffels,  not  only  by  anatomical  injeClions,  but  in  inflam- 
mations, and  even  without  the  help  of  a microfeope.  The 
arteries  come  partly  from  the  internal  and  external  carotids, 
and  partly  from  the  arteria  baftlaris,  which  is  a continuation 
of  the  vertebralis,  the  finall  capillary  ramifications  of  which 
may  be  obferved  to  accompany  the  auditory  nerve  through 
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the  internal  foramen  auditorium.  Two  veins  carry  the  prin.» 
cipal  part  of  the  blood  from  the  labyrinth  *,  one  goes  off  from 
the  cochlea,  near  its  aquedufl,  and  ends  in  the  lateral  finus  ; 
the  other  lies  near  the  aqueduct  of  the  veftibule,  and  carries 
the  blood  from  that  cavity,  and  from  the  lemicircu].ar  canals, 
into  the  beginning  of  the  irternai  jugular  vein,  by  a triangu- 
lar opening.  . 

The  portio  mollis  of  the  auditory  nerve  ends,  by  its  trunk, 
at  the  great  foffula  of  the  internal  auditory  hole,  from  whence 
the  filaments  pals  through  feveral  Iroall  holes  in  the  bafis  of 
the  cochlea,  to  be  diftributed  through  the  cochlea,,  the  vetH.f 
bule,  and  the  femicircular  canals.  See  Monro  on  the  Ner- 
vous Syftem,  Tab.  XXlX.  XXX.  XXXI. 

The  portio  dura  runs  firft  of-  all  into  the  fmall  fofiula  of 
the  foramen  auditorium  iiucraum,  then  paffes  through  the 
whole  bony  duff  called  aquneducius  Faliopiiy  and  conies  out 
again  through  the  fiylo-mafioia  hole  of  the  os  temporis.  hj 
this  courfe  it  communicates  with  the  dura  mater  on  die  upper 
or  anterior  fide  of  the  apophyfis  petrofa,  at  the  place  where 
the  bony  duff  is  interrupted. 

Having  reached  behind  the  fmall  pyramid  ia  the  bottom 
of  the  tympanum,  this  nerve  fends  a fmall  filament  to  ih® 
mufcle  of  the  ftapes ; and,  a little  before  it  goes  out  by  iho 
ffylo-maftoid  hole,  it  gives  off  another  more  corifiderable  fila- 
ment, which  enters  the  tympanum  from  behind  forward, 
paffes  between  the  long  leg  of  the  incus  and  handle  of  the 
malleus,  and  afterwards  runs  crofs  the  whole  breadth  of  the 
tympanum  a little  obliquely,  and  goes  out  at  the  lame  place 
at  which  the  tendon  of  the  anterior  mufck  of  the  malleus 
enters. 

This  fmall  nerve  is  generally  called  chorda  tympanic  becaulc 
in  its  paffage  through  the  tympanum  it  has  been  compared 
to  the  cord  of  a drum.  Having  left  the  cavity  of  the  inter- 
pal  ear,  it  advances  toward  one  fide  of  the  balls  of  the  tongue. 
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where  having  joined  the  ncrvus  lingualls  of  the  fifth  pair, 
it  is  confidered  as  a kind  of  reci  rrent  ; but  the  remaining 
part  of  its  courle  mulf  be  referred  to  the  dcicriptiou  of  the 
tongue. 

The  portio  dura  of  the  auditory  nerve  having  palTed 
through  the  foramen  dylo-mafloid.  um,  is  ddtrtbuted  in  the 
manner  to  be  afterwards  mentioned  in  the  defcription  of  the 
nerves ; and  we  ought  very  carefully  to  obferve  its  different 
communications  with  the  branches  and  rami  of  the  nerves  of 
the  fifth  pair,  with  the  fympatheticus  medius  or  eighth  pair, 
^ith  the  fecond  pair  of  cervical  nerves,  and  with  the  nervi 
fub-occipitales,  or  tenth  pair  of  the  medulla  oblongata,  §fcc. 

Hearing,  As  the  fenl'c  of  hearing  perceives  the  elaftic 
tremors  or  impulfions  of  the  air,  fo  we  oblerve  the  lenlitivcj^ 
organ  of  the  ear  to  be  compoied  in  a different  manner  from 
that  of  any  of  the  or  her  fenfes.  It  confilts,  for  the  moft 
part,  either  of  hard  bones,  or  elallic  cartilages  and  mem- 
branes, which  are  the  moft  exquilitely  enabled  to  receive 
and  communicate  the  neceffary  tremors. 

A‘  vi  e have  already  deferibed  the  Icveral  parts  of  this  com- 
plicated 'T^an,  we  (hall  proceed  to  its  phyfiology. 

'1  be  ionorous  waves  of  the  air  flow  into  the  external  car, 
which,  from  principles  of  mechanics,  it  mult  of  courle  collet 
together.  t.laUiC  air  receives,  and  is  the  principal  means  of 
transferring  ionorous  trem^/rs  ; for  found  is  increafl  d in  con- 
denfed  air,  and  is  loft  in  vacno.  Other  bodies,  nowever, 
have  the  property  of  conveying  found ; and  Dr  Monro  has 
Ihewn.  in  his  Phyfiology  of  Fifties,  that  water  conveys  found 
nearly  as  quickly  as  the  atmofphere.  The  transferring  me- 
dium receives  thefe  tremors,  eirher  from  fome  body  ftriking 
againft  it,  or  from  the  medium  itfelf  colliding  againft  ano- 
ther body,  or  laftly,  from  the  collifion  of  two  bodies  againft 
each  other.  Every  particle  of  the  body  which  produces 
found,  ought  to  tremble  or  vibrate  in  fuch  a manner  as  alter- 
nately 
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nately  to  elevate  and  deprefs  its  plain  furfacc  Into  the  form 
of  arches  or  curves,  fo  as  to  produce  the  above  mentioned 
fonorous  waves.  Thefe  ofcillaiions  or  impulfions  of  the  air 
are  required  to  fucceed  each  other  with  a certain  velocity  j 
and,  in  order  to  render  them  audible,  they  muft  not  be  fewer 
than  30  in  a fecond. 

Acute  lomids  are,  in  general,  produced  from  bodies  that 
are  hard,  brittle,  and  violently  fhook  or  ftruck  ; but  grave 
founds  from  bodies  of  a contrary  nature.  Thole  founds,  in 
general,  are  called  acutef  which  arc  produced  from  more 
merous  tremors  in  an  equal  time  ; and  thole  obtufe  or  grave, 
which  are  produced  from  few  tremors.  As  to  any  medium 
between  acute  and  grave  founds,  there  is  none  bur  what  is 
arbitrary.  Cords,  or  other  bodies,  that  yield  the  fame  num- 
ber of  vibrations  in  a given  time,  are  laid  to  be  in  umfon ; if 
one  cord  vibrates  twice  while  another  vibrates  once,  it  pro- 
duces an  oStave  ; if  one  vibrates  thrice  while  the  other  vibrates 
twice,  it  produces  a fifth}  and  other  proportions  between 
the  number  of  vibrations  produce  different  tones  or  notes. 
Shorter  cords  produce  fharper  tones;  and  the  contrary  5 
and  the  tenlions  being  the  lame,  the  Iharpnels  of  the  tones 
will  be  inverlely  propoitionai  to  their  lengths.  The  lengths 
being  the  lame,  the  lliarpnefs  will  be  in  the  fubduplicato 
proportion  of  the  Itretching  force.  Experiments  to  this  pur- 
pole  arc  very  ealily  made  with  a monochord,  or  a leries  of 
«ords  Itretched  with  weights. 

The  found  thus  produced,  whether  acute  or  grave,  llrong 
or  weak,  is  carried  through  the  air  with  a velocity  equal  ta 
about  H42  feet  in  a fecond,  or  above  3 miles  in  a minute  j 
and  that  with  an  uniform  vcl.  city,  without  abating  in  the 
larger  uiltances  ; but  a contrary  wind,  caiifing  the  vibrations 
to  extend  more  llow  y.  retards  the  progr  ilion  of  found  about 
©ne-twelfth  of  its  velocity.  Denfity  and  drynels  of  the  air 
iacreafe  the  fouud„  as  a rarefa-ftion  and  moifture  of  the  air 
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lefTen  It.  Hence,  in  fummer  time,  founds  move  fwlfter;  and 
in  Guinea  it  has  been  obferved  to  pafs  at  the  rate  of  ii^o 
feet  in  a fecond. 

The  found,  thus  every  way  extended,  meets  with  certain 
particles  in  all  adjacent  bodies,  even  in  water  and  mercury, 
to  which  it  communicates  fimilar  tremors  or  vibrations  j not 
only  to  fuch  as  are  in  unifon  with  the  original  tone,  but  alfo 
to  others.  From  hence  it  is,  that  every  found  which  we 
hear  is  a mixture  of  the  original  tone,  produced  by  the  trem- 
bling body,  in  conjunction  with  fecondary  tones  generated 
from  the  elaftic  tremors  of  the  furrounding  bodies.  The 
hrength  of  found  is  mcreafed,  if  one  audible  or  primary  tone 
follows  the  other  fo  clofely,  that  their  fucceflion  cannot  be 
diftinguifhed  by  the  ear  5 but,  if  they  follow  each  other  fo 
•flowly  as  to  be  diftinguifhable  by  the  car,  they  produce  an 
echo  ; but,  to  produce  this,  requires  an  interval  of  fix  thirds 
of  time,  or  the  diftance  of  55  feet  between  the  echoing  body 
and  the  ear. 

The  fonorous  waves  of  the  elaftic  air,  being  driven  into  th€ 
cartilaginous  funnel  of  our  ear,  are  repelled  and  collected  to- 
gether, by  alternate  reflections  from  its  elaftic  fides,  into  the 
cavity  of  the  concha,  whence  they  proceed  through  the  au- 
ditory paflTage  ; where  their  force  is  increafed,  (in  proportion 
to  the  difference  between  the  furface  of  the  outer  ear  and 
the  area  of  the  pafTage),  by  being  contracted  into  fo  narrow 
a compafs.  They  are  likewife  increafed  by  new  founds  from 
the  percufllon  of  the  elaftic  cartilages  and  hard  bones,  which 
mix  imperceptibly  with  the  primitive  founds. 

Tho  bottom  or  end  of  the  auditory  paffage  is  terminated 
internally  by  the  membrana  tympam  ; which  Dr  Haller  fays  is 
not  naturally  perforated,  as  far  as  he  has  been  able  to  difeo- 
ver ; and  that  the  tranfmiflion  of  tobacco-fmokc  from  the 
mouth  through  the  ear  is  fabulous.  Authors  in  general  agree 
with  him  now  in  the  former  of  thefe  opinions ; but  that  an 
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accidental  opening  has  fometimes  happened,  and  that  the 
fmoke  of  tobacco  has  been  blown  through  it  during  life,  is 
certain.  Upon  the  furface  of  this  membrane,  and  more  efpe- 
daily  upon  its  conical  cavity  pointing  inward,  the  fonorous 
waves  ftrike,  after  they  have  received  their  laft  refled:ions 
from  the  auditory  palTage,  by  which  the  elaftic  fabric  of  this 
membrane  is  forced  into  ofcillation. 

The  membrane  is  ftretched  over  the  tympanum^  con- 
taining the  little  bones  to  which  the  fmall  mufcles  of  the 
internal  ear  are  fixed.  By  means  of  the  tenfor  of  the  mal- 
leus, the  membrane  of  the  tympanum  is  the  belter  dlfpo- 
fed  to  hear  weak  founds  *,  and  the  other  mufcle  ferves  to 
moderate  thofe  that  are  too  violent,  by  drawing  the  malleus 
from  the  incus ; by  which  means  the  propagation  of  the  fo- 
norous tremors  is  interrupted.  If  the  membrane  of  the  tym- 
panum be  broke,  or  the  bones  of  hearing  diflocated,  the  per- 
fon  becomes  at  firfi:  hard  of  hearing,  and  afterwards,  fays  Dr 
Haller,  perfedly  deaf.  There  have  been  inftances,  however, 
where  the  membrana  tympani  has  been  partly  deftroyed,  and 
yet  the  perfon  has  retained  the  fenfe  of  hearing,  though  lefs 
diftindlly  than  before. 

The  malleus  returns  the  tremors  imprefled  upon  the  mem- 
brane of  the  tympanum  to  the  incus,  which  fends  it  inwards 
to  the  next  bones. 

The  Jlapes^  aptly  enough  fo  called  from  its  figure,  lies  in- 
clined, and  is  covered  by  its  own  mufcle,  %vh!ch  feems  to 
draw  the  ftapes,  that  It  may  lie  higher  up,  under  the  back 
part  of  the  feneftra  ovalis,  and  pals  out  of  it  before  Thus 
the  nervous  pulp  of  the  veftibulum  is  prefied  by  the  bafis  of 
the  ftapes,  and  by  the  air  of  the  fympanum  ; and  the  Enjla^ 
chian  tube,  by  the  action  of  the  circumjacent  mufcles,  may 
be  comprelfed  and  clofed,  and  probably  a little  relaxed  and 
opened  again,  by  the  circumflex  mufcle  of  the  moveable  pa# 
late.  By  this  canal  the  inlpired  air  enters  into  the  tympa- 
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num,  to  be  changed  or  renewed  ; and  It  alfo  fcrves  to  convey* 
the  mucus  that  covers  the  little  bones  and  the  tympanum  : 
Nor  is  it  at  all  improbable  that  the  air  enters  by  this  tube, 
to  fupport  the  tympanum  when  it  is  prefTed  inward  by  the 
more  violent  founds  ; for  founds  themlclves,  received  into 
the  mouth,  are  this  way  conveyed  to  the  organ  of  hearing. 
In  infpiration,  the  air  preifes  the  membrane  of  the  tympanum 
outward  j and  from  thence  proceeds  that  clafhing  or  whif- 
perjng  noife,  by  which  the  hearing  is  obfcured,  in  yawning  5 
for  then  the  air  entering  more  abundantly  through  the  cavity 
of  the  tube,  to  the  tympanum,  relifts  the  tremors  of  the  ex- 
ternal air. 

With  refpeft  to  the  nerve  which  is  diftributed  through  the 
ven-ibulum  and  femicircular  canals,  there  is  no  doubt  but  it 
IS  ftruck  by  the  tremors  of  the  external  air,  propagated  to 
the  ftapes  v from  whence  the  tremors  immediately  pafs 
through  the  fenehra  ovalis,  to  prets  upon  the  naked  pulp  of 
the  nerve  *,  and  it  is  probable  that  the  Ipiral  plate  of  the 
cochlea,  Ipread  full  of  nerves,  is  agitated  with  tremors  front 
the  ofcillations  of  the  membrane  of  the  tympanum,  by  which 
the  air  in  the  cavity  of  the  tympanum  is  agitated,  fo  as  to 
prefs  the  membrane  of  the  feneltra  rotunda,  which  again 
agitates  the  air  contained  in  the  cochlea. 

U he  preceding  conjc<^ure  is  plaufibie  *,  fince  the  fpiral  plates 
form  a triangle,  wifh  a very  acute  vertex,  on  whole  furface 
it  is  poffible  that  a number  of  tranfverle  nervous  cord''  may 
be  hretched ; and  thete  cords,  being  of  different  Icngrhs, 
will  be  in  unilon  with  a variety  of  tones,  fo  as  to  tiemblc 
ifochronally  with  them  ; namely,  the  longeif  cords  in  the 
bafis  of  the  cochlea  with  grave  lounds;  and  the  Ihortelf  co  ds 
nearer  the  tip  or  apex,  wirti  (harper  lounds.  Whether  are 
founds  perceived  in  the  mid  iie  lemicircular  canab.  fiucc 
thefe  alone  arc  found  in  all  claff.s  of  animaf  ? Arc  th^'V  de- 
tained in  thefe  canals,  ia  the  cochlea,  and  hy  the  n CiU^^rar  e 
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fufj -ended  through  the  vertibulum  ? This  feems  probably 
the  cafe. 

From  whar  has  been  faid,  it  appears  that  the  clahic  waves 
or  tremors  ot  the  air  come  through  the  outt  r car  and  audi« 
tory  p .iTage,  to  the  membrane  of  the  ty a. panurn  ; which 
being  if'jured,  and  nor  repaired,  the  hearing  is  in  a great 
mealcre  dcftroyed,  'Ims  Icems  to  oe  itrctcncd,  for  hearing 
weak,  founds,  by  the  riiuicies  ot  tne  malleus.  From  tms 
membrane  the  lound  is  conveyed  through  the  Imaii  bones  to 
the  vtltibulum  j for,  thele  bones  being  oeitroyed,  the  near- 
ing IS  again  aboi  fhed*  The  bony  fides  of  tile  vetiioulum,  D/ 
their  trcmulanon,  a'gitare  the  Imali  quantity  of  aqueous  flmd 
iurrounding  the^  nervous  pulp.  It  Jeems  to  be  (truck;  by  ;he 
nervous  puip  iufp.  tided  in  the  veftibuluin,  and  that  fieUiOr 
feem  to  be  contiiiued  through  the  continuous  puip  of  cue 
cochlea  and  fcmicircular  canals.  Of  more  than  this  we  are 
not  certain  ; but,  by  undoubted  experiments,  trembis,  and 
even  elaftic  founds,  communicate  themfelves  by  the  internal 
Euhachian  tube,  and  through  ail  the  bones  of  the  iicull  lb  as 
to  imprels  their  force  upon  the  auditory  nerve. 

The  diUindtion  of  Ibattds  proceeds  from  the  celerity  of 
the  tremors  excited  in  the  hearing  nerve,  according  as  they 
fucceed  each  other  more  Iwiftiy  or  flovvly.  It  is  rot  nerdTa- 
ry  that  the  mind  fhould  number  them  5 it  is  (ufficient  that 
fl'.e  perceive  their  numbers  to  be  different,  and  that  this  dif- 
f rence  excites  a variation  in  the  thoughts  aad  ideas  thence 
ariliug*  Toes  the  harmony  or  agreeablenefs  of  founds  arife 
from  the  number  of  j arts  (bunding  together  in  uiiiton  ^ 
at.d  does  the  mii  ti  dumber  the  degrees  of  confonance,  (o  as 
to  pieale  hericif  in  a m<ijonty  of  them?  Thefe  art  cjiuf- 
tions  denied  by  the  moil:  expert  mulicians,  who  in -kc  u ap- 
pear that  there  is  an  agrceabienefs,  and  that  very  conlidcr-f 
able,  in  (ounds  approaching  the  If^afl  to  a cordouance,  and 
which  are  ui  a proportion  very  ailEcuk  to  determine.  Why 
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do  founds  often  become  too  fliarp  for  the  ear  ? becaufe  our 
auditory  nerves  feem  to  be  fo  flrained  upon  the  fpiral  plates, 
as  to  be  in  danger  of  breaking.  Thus,  dunking  glaflcs  are 
broken  by  fharp  founds  ; and  the  hearing  is  lomttimcs  almoft 
loft  for  a while  by  the  violently  fhrill  wbiltiirjgs  of  the  inha- 
bitants of  the  Canary  iflands. 


Sect.  V.  The  Mouth,  Sec. 


IntroduBion,  The  word  mouth  may  have  two  fignificatlons : 
For,  firft,  it  means  the  tranfverfe  flit  between  the  nofe  and 
chin,  formed  by  the  lips;  and,  fecondly,  it  exprefles  the  in- 
ternal cavity,  of  which  this  tranfverfe  flit  is  the  external 
^openi«g.  For  this  real’on,  the  mouth  may  be  diftinguilhed 
into  external  and  internal ; and  the  parts  of  which  it  conflfts 
may  likev/ife  come  under  the  iame  two  general  heads.  The 
bony  parts  are  the  oflTa  raaxillana,  oiTa  palatL  maxilla  inferior, 
and  the  teeth : To  thefe  we  may  add  the  os  hyoides,  and  the 
tipper  vertebrae  of  the  neck. 

The  external  parts  of  the  mouth  are,  the  two  lips,  one 
upper,  the  other  under ; the  borders  or  red  parts  of  the  lips ; 
the  corners  or  commiflures  of  the  lips  ; the  foflula  of  the  up- 
per lip,  the  bafls  of  the  under  lipj  thfe  chin  ; the  bafls  of  the 
chin  ; the  flein  ; the  beard  ; and  even  the  cheeks,  as  being 
the  lateral  parts  of  the  mouth  in  general,  and  of  the  lips  in 
particular. 

The  internal  parts  of  the  mouth  are,  the  gums,  palate, 
feptum  palati,  uvula,  amygdalae,  the  tongue,  the  membrane 
which  lines  the  whole  cavity  of  the  mouth,  the  falival  du(fts 
and  glands,  and  the  bottom  of  the  mouth.  We  might  like- 
wife  reckon,  among  the  internal  parts  of  the  mouth,  all  the 
mufcles  that  have  any  relation  to  it,  as  thofe  of  the  lips,  oT 
the  tongue,  of  the  uvula,  of  the  feptum  palati,  &c. ; and  to 
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thefe  might  be  added  the  mufcles  of  the  lower  jaw,  and  of 

( 

the  os  hyoides, 

§ I,  The  Cheeks f LipSy  and  Gums, 

The  cheeks  and  lips  form  the  fides  and  entry  of  the  cavity 
of  the  mouth.  They  are  formed  in  general  by  the  connec- 
tion of  feveral  flelhy  portions  of  different  breadths,  fixed 
round  the  conx^ex  fides  of  the  two  jaws,  covered  on  the  oiit- 
fide  with  the  fkin  and  fat,  and  lined  on  the  infide  by  a glan- 
dular membrane.  Befides  all  this,  the  lips  feem  likewife  to 
have  a fat  loft  fpongy  fubftance  in  their  compofition,  which 
fwells  and  fubfides  on  certain  occafions,  independently  of  the 
aflion  of  the  mufcles  belonging  to  them. 

The  fubftance  which  forms  the  red  border  of  the  lips  Is 
very  different  from  the  reft  of  the  fkin,  being  a cofiedtion  of 
very  fine,  long,  villous  papillae,  clofely  conneifted  together, 
and  covered  by  a fine  membrane,  which  feems  to  be  both  a 
continuation  of  the  epidermis,  and  of  that  pellicle  which 
covers  the  glandular  membrane  of  the  cavity  of  the  mouth. 
This  fubftance  is  extremely  fenfible,  and  very  painful  when 
the  outer  membrane  is  by  any  accident  deftroyed.  The  in- 
ternal membrane  of  the  upper  lip  forms  a fmall  middle  frae- 
num  above  the  firft  dentes  incilbrii. 

The  gums  are  that  reddifh  fubftance  which  covers  the 
two  fides  of  the  whole  alveolary  border  of  both  jaws,  infinu- 
ates  itfelf  between  all  the  teeth,  furrounds  the  collar  of  each 
tooth  in  particular,  and  adheres  very  ftrongly  to  them.* 
Therefore  the  outer  and  inner  gums  are  continuous,  and 
both  together  form  juft  as  many  openings  as  there  are  teeth., 

The  fubftance  of  the  gums  is  of  a very  fingular  ftru^fure, 
refembling,  in  fome  meafure,  the  texture  of  a hat,  fuppofed 
to  be  very  compabt  and  elaftic.  It  is  not  immediately  fixed 
to  the  bone5  of  the  jav/s,  but  by  the  intervention  of  the  peri- 
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ofteum,  with  wliich  it  is  perfed^lv  united  ; and  it  is  covered 
bv  a fi  e lirong  rvtn  menab  ane,  which  fiicks  very  elejie  to 
the  iubharce  of  the  gums;  and  leems  to  be  a continuation  of 
that  rhin  membiace  which  goes  to  the  lips  and  cheeks^  and 
of  that  which  goes  to  the  tongue _ 

The  arteries  which  go  ta  the  lips,  cheeks,  and  gums,  are 
ramifications  of  the  extern  d carotid,  and  clvrflv  of  thole 
branches  called  maxillat es  externne  et  internnf,  Xoe  veins  arc 
jramlfications  of  the  external  jugular. 

The  nerves  of  thele  parts  come  from  the  m x Haris  fupe* 
rior  and  inferior,  which  are  brancht  s of  the  fifth  pair  ; at.d 
alfo  from  the  portio  dura  of  the  au  -itory  nerve,  or  lympa- 
theticus  minimus ; the  ramificatiors  ol  which  are  Ipread  in 
great  numbers  on  all  thefe  parts,  and  commu  ncate  m a fin- 
gular  ^manner  with  the  nerves  of  the  fifth  p.ur  in  fevcral 
places,  as  may  be  feen  in  the  Delcription  of  the  N<^rves. 

The  mulcles  of  the  lips  are  commonly  . divided  into  com- 
inon  and  proper.  The  common  mulcles  are  thofe  which  end 
at  the  angles  or  commilTures  of  the  two  hp^  ; and  thole  are 
proper  which  are  fixed  in  one  lip  only  ; which  are  again  lub- 
divided  into  the  proper  mufeies  of  th^  upper  lip,  and  proper 
mufcles  of  the  under  lip  AH  thefe  omlcles  have  particular 
names ; lome  of  them  are  taken  from  the  peculiar  co  forma- 
tion of  the  mulcles,  feme  from  the  inlertions  or  firuatit  n, 
and  fome  from  the  ules  attributed  to  them,  as  has  been  al- 
ready defcribed. 

'I'he  mufcles  may  be  enumerated  in  the  following  order  ; 
Levator  anguli  oris;  levator  iabii  luperioris  aiaeque  nafi ; 
deprelfor  labii  luperioris  aiaeque  nafi  ; depreflor  anguli  oris  ; 
depreflbr  Iabii  inferioris ; levator  labii  interioris  ; bucemator; 
zygomaticus  major,  zygomaticus  uiinor,  orbicularis  oris.  Hee 
Vol.  I. 

The  common  mufcles  of  the  lips  cither  draw  both  corners 
of  the  mouth  at  once,  or  only  one  at  a time,  according  to 
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the  different  direction  of  their  fibres.  1 he  proper  mufcles 
pull  the  different  parts  of  the  lips  in  which  they  are  infected. 
U he  buccinators,  in  particular,  may  ferve  to  inove  the  food 
in  inaftjcation.  An  entire  treatife  might  be  written  on  the 
almolf  innumerable  combinations  of  the  different  motions  of 
all  thele  mufcles,  according  to  the  different  p«.flions,  and  ac- 
cording to  the  different  polfures  in  which  a man  may  put  his 
face.  None  are  more  afftdfing  than  thofe  produced  by  the 
cutanei  alone,  efpecially  in  weeping.  By  the  r infertions  in 
the  bone  of  the  lower  jivr,  they  draw  up  the  lower  part  of 
the  integuments  of  the  neck,  and  thofe  of  the  breaft  next  to 
thefe;  for  they  cannot  move  the  jaw.  In  old  people,  and 
in  thofe  who  are  very  much  emaciated,  thefe  mufc  es  may  be 
perceived  by  the  eye,  under  the  chin,  and  on  the  neck. 

J 2.  ^he  Palate ^ Uvulae 

The  palate  is  that  arch  or  cavity  of  the  mouth,  furrounded 
anteriorly  by  the  alvtolary  edge  and  teeth  of  the  upper  jaw, 
and  reaching  from  thetice  to  the  great  opening  of  the  pha- 
rynx. '1  he  arch  is  partly  folid  and  immoveab’e,  and  partly 
foft  and  moveable.  The  Iblid  portion  is  that  which  is  bound- 
ed by  the  teeth,  beii  g formed  by  the  two  • ffa  maxiHaria  and 
two  offa  palati.  Tne  loft  portion  lies  behind  the  other,  and 
runs  backvvaid  like  a veil  fixed  to  the  edge  of  the  offa  palati, 
being  formed  partly  by  the  common  nieii.brane  of  the  whuie 
arch,  and  partly  by  leveral  muhular  fahicuii,  &c 

The  membrane  that  covers  all  this  cavitv,  is  continued  with 
the  membrane  of  the  nares,  upon  the  inner  lurtace  of  the 
pharynx.  It  is  very  thick  let  with  (mail  glands,  known  ur.cier 
the  name  of  pahuine^  the  orificeb  of  w'hich  are  not  fo  lenfib’e 
as  in  the  phary  x and  e<pocially  in  the  rugae  of  its  fuperior 
portion,  where  ^ r.  Ffeilfer  ohferved  a confiderable  orifice, 
a canal  prop^aruoned  to  lUat  orihee,  which  he  could  eafi- 
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ly  itiflat  with  air.  Small  du£ls  of  the  fame  kind  with  what 
has  now  been  mentioned,  may  be  fuppofed  to  lie  along  the 
middle  line  or  raphe  of  the  arch  of  the  palate,  and  along  the 
alveolary  edge,  becaufe  of  fome  fmall  tubercles  or  points 
which  appear  there. 

This  membrane,  together  with  that  of  the  pofterlor  nares, 
forms,  by  an  uninterrupted  continuation,  the  anterior  and 
pofterior  furface  of  the  foft  portion  of  the  palate,  or  velum 
palati,  fo  that  the  mufcular  fafciculi  of  this  portion  lie  in  the 
duplicature  of  a glandular  membrane. 

The  velum  or  valvula  palati,  terminates  below  by  a loofe 
floating  edge,  reprefenting  an  arch  fituated  tranfverfely  above 
the  balls  or  root  of  the  tongue.  The  higheft  portion  or  top 
of  this  arch  fuflains  a fmall,  foft,  and  irregularly  conical 
glandular  body,  fixed  by  its  bafis  to  the  arch,  and  its  apex, 
which  hangs  down  without  adhering  to  any  thing,  is  called 
tiviila, 

On^each  fide  of  the  uvula  there  are  two  mufcular  half 
arches,  called  columnae  fepti  palati.  They  are  all  joined  to  the 
uvula  by  their  upper  extremities,  and  difpofed  in  fuch  a man- 
ner as  that  the  lower  extremities  of  the  two  which  lie  on  the 
fame  fide,  are  at  a little  diftance  from  each  other,  and  fo  as 
that  one  half  arch  is  anterior,  the  other  pofierior,  an  oblong 
triangular  fpace  being  left  between  them,  the  apex  of  which 
is  turned  toward  the  bafis  of  the  uvula. 

The  two  half  arches  on  one  fide,  by  joining  the  like  half 
arches  on  the  other  fide,  form  the  entire  arch  of  the  edge  of 
the  feptum:  The  pofterior  half  arches  run  by  their  upper 
extremities,  more  directly  toward  the  uvula  than  the  anterior. 
The  anterior  half  arches  have  a continuation  with  the  fidcs 
©f  the  balis  of  the  tongue,  and  the  pofterlor  with  the  fides 
of  the  pharynx.  At  the  lower  part  of  the  fpace  left  between 
the  lateral  half  arches  on  the  fame  fide,  two  glands  are  fitu- 
ated, termed  amygdalae^  which  fhall  be  deferibed  hereafter, 

together 
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together  with  the  glandular  hru£lure  of  the  uvula,  among 
the  other  glands  of  the  mouth. 

The  half  arches  are  chiefly  made  up  of  feyeral  flat  flefhy 
portions,  aimolf  in  the  lame  mam.er  with  the  body  of  the 
feptuni.  The  membrane  which  covers  them  is  thinner  than 
the  other  parts  of  it  towards  the  palate,  pharynx,  and  tongue. 
Each  portion  is  a ddfiinft  mufcle,  the  greateff  [)art  of  which 
terminates  by  one  extremity  in  the  luodance  of  the  feptuni 
and  of  the  n.df  arches,  and  by  the  other  extremity  in  parts 
different  frou)  rhefe. 

As  anaiomihs  ufed  formerly  to  aferibe  all  thefe  mufcles,  as 
far  ab  they  knew  them,  to  the  uvula,  without  any  regard  to 
the  I'eptuui,  they  termed  them  in  general  either  ptery-floph^^ 
/mii  ,or  perujlaphylinu  The  lafl  part  of  thefe  two  compound 
words  expreffes  the  uvula  : The  fir  it  part  of  the  firh  word  is 
an  abridgement  of  ptery-goides,  and  expicff  s the  infertion 
of  thefe  mufcles  ; but  the  firit  part  of  the  fecond  word  figni- 
fies  no  more  than  round,  or  about,  ^c. 

We  might  make  ufe  of  the  term  perhjlaphylinus  as  a general 
denomination  for  the  mufcles  belonging  to  the  feptiim,  and 
then  add  the  other  terms,  of  which  thefe  names  have  been, 
made  up  by  modern  writers.  But  the  reader  will  find  it 
more  agreeable  to  ufe  the  names  expreffed  in  the  treatife  on 
the  mufcles  already  deferibed. 

Of  the  mufcles  of  the  palate  we  have  found  the  conffrlc- 
tores  ifthmi,  faucium,  palato  phyryngei,  tenfores  palati,  ieva- 
tores  palati,  and  azygos  uvulae. 

The  feptum  palati  ferves  to  conducl  the  lacrymal  lymph, 
and  that  which  is  continually  collecffed  on  the  arch  of  the 
palate,  into  the  pharynx.  It  ferves  for  a valve  to  hinder 
what  we  Iwallow,  and  efpecially  what  \ye  drink,  from  return- 
ing by  the  nofe. 
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Part  VI. 


§ 3.  The  Tongue, 

The  tongue  is  a foft  flefhy  body,  which  fills  all  that  part  of 
the  cavity  of  the  mouth  that  is  furroundcd  by  the  alvcolary 
border  and  teeth  of  the  lower  jaw,  and  extends  ftill  tarther 
back.  All  this  fpace  is  therefore  in  a manner  the  mould  and 
meafure  of  the  length  and  breauth  of  the  tongue,  as  well  as 
of  its  thicknefs  and  figure. 

The  tongue  is  divided  into  the  bafis  and  point ; the  up- 
per and  under  iides  ; and  the  lateral  portions  or  edges.  The 
bafis  is  the  pofterior  and  ihickeft  part  j the  point,  the  ante- 
rior and  thinneft  part.  I’he  upper  fide  is  not  i^uite  flat,  but 
a little  convex,  and  divided  in'-o  two  lateral  halves,  by  a flial- 
low  deprefied  line,  called  /inet^  imguae  mediana.  The  edi'cs 
_are  thinner  than  the  other  parts  and  a iittle  rounded,  as  well 
as  the  point.  The  lower  fide  reaches  only  from  tlie  middle 
of  the  tongue  to  the  point. 

The  tongue  is  principally  cotnoofed  of  very  foft  flefhy 
fibres,  intermixed  with  a particular  meduUiry  fubltance,  and 
diri)ofed  in  various  manners.  Many  ot  thefe  fi  ijies  are  con- 
fined to  the  tongue  without  going  any  farther;  the  reft  form 
feparate  mufcles,  which  go  out  trom  it  in  dilfe-en'  ways,  and 
are  inferted  in  other  parts.  All  the  upper  fide  ot  ine,  tongue 
is  covered  by  a thick  membrane  of  a papillary  tex'ure,  upon 
which  lies  another  very  fine  membrane  like  a feirm  of  epi- 
dermis, which  is  likewife  continued  over  tue  lower  dcie.  but 
without  papillae.  Under  the  epidermis,  on  the  fnrface  of 
the  tongue,  we  find  the  corpus  mucofum  thicker  but  more 
moifi:  than  in  other  parts  of  the  body.  This  difpofition 
feems  neceflary  to  protedl  the  tender  papillae,  which  are 
the  organs  of  tafle.  In  brute  animals,  a perforated  mucous 
net- work  receive  the  papillae,  which  are  in  a manner  wrap- 
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ped  up  in  capfules  of  this  mucous  body  covered  with  the 
cuticle. 

Three  forts  of  papillae  may  be  diftinguilhed  in  the  upper 
fide  of  the  tongue  j capitatac,  femi-lenticulares,  and  viliofae. 
Thole  of  the  firft  kind  are  the  largeft,  and  are  of  a lenticu- 
lar form,  having  round  heads  with  Ihort  hems.  They  lie  on 
the  bans  of  the  tongue  in  linall  fiiperlicial  folfulae. 

They  have  a fmall  depreffion  in  the  middle  of  their  upper 
or  convex  fide,  which  opens  into  a mucous  follicle.  They 
Occupy  the  whole  furface  of  the  balls  of  the  tongue  5 and 
they  are  fituated  near  each  other  in  fuch  a manner  as  that 
the  moft  anterior  form  an  angle.  They  are  glandular  papil- 
lae, or  fmall  falival  or  mucilaginous  glands,  of  the  fame  kind 
with  thofc  that  are  to  be  deferibed  hereafter. 

We  commonly  obferve  about  the  middle  of  this  part  of 
the  tongue  a particular  hole  of  different  depths,  the  inner 
furface  of  which  is  entirely  glandular,  and  filled  with  I'mall 
papillae  like  thofe  of  the  firfi:  kind.  It  is  called  firarnett 
caecum  Morgagniy  as  being  firft  deferibed  by  that  author.  It 
is  nothing  elfe  than  the  meeting  of  excretory  duels  of  glands 
fituated  in  the  tongue,  and  which  throw  out  a thick  laliva. 

The  papillae  of  the  fccond  kind,  or  lemi-lenticulares,  are 
fmall  orbicular  eminences,  only  a little  convex,  their  circular 
edges  not  being  feparatc  from  the  furface  of  the  tongue. 
When  wc  examine  tiiem  in  a found  tongue  with  a good  ini- 
crofeope,  we  find  their  convex  fidcs  full  of  fmall  holes  or 
pores,  like  the  end  cf  a thimble. 

They  lie  chiefly  in  the  middle  and  anterior  portions  of  the 
tongue,  and  are  fometimes  moft  vifible  on  the  edges.  They 
appear  to  be  very  fmooih  and  polifl^ed  even  to  the  naked  eve, 
and  they  are  often  feen  in  living  fubje^fts.  They  foon  hTe 
their  confidence  after  death,  fo  that,  by  rubbing  them  feveral 
times,  they  may  be  drawn  out  in  form  cf  fmall  foft  pyramids 
inclined  to  one  tide. 
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The  papillae  of  the  third  kind,  or  villofae,  are  the  fmalleft 
and  moft  numerous.  They  fill  the  whole  lurface  of  the  up- 
per fide  of  the  tongue,  and  even  the  interftices  between  the 
other  papillae.  I hey  would  be  more  properly  named  papillae 
conicae  than  villofae^  from  the  figure  which  they  appear  to 
have  when  examined  through  a microfcope  in  clear  water. 
They  are  naturally  loftifh,  but  they  become  extremelv  flaccid 
after  death,  fo  that  by  handling  them  they  may  be  made  fliort 
and  thick,  whereas  they  are  naturally  long  and  fmalh  Ana- 
tomjfls  confider  thefe  as  the  extremities  of  the  vcfTcls  and 
nerves  of  the  tongue. 

The  flefliy  fibres  of  which  the  tongue  is  compofed,  and 
which  go  no  further  than  the  tongue,  may  be  termed  mufculi 
linguae  inteyicres.  d he  fibres  thele  mufcles  conlilf  of  are  of 
three  general  kinds  ; longitudinal,  tranlverfe,  and  vertical ; and 
each  of  thefe  fituations  admits  of  different  degrees  of  obliquity. 
The  longitudinal  fibres  point  to  the  bafis  and  apex  of  the 
tongue,  and  feem  partly  to  be  expanfions  of  the  mulculi  flylo- 
glofli,  hyo-glofli,  genio  gloffi,  and  lingualis.  The  vertical 
fibres  fccm  likewite  to  be  in  part  produced  by  thefe  mufcles, 

Befides  thefe  mixed  produ6lions,  there  is  a difti/ufl:  pianc 
of  longitudinal  fibres,  which  run  near  the  flirface  of  the  up- 
per fide  of  the  tongue,  and  a diftinfl  tranfverfe  pi  me  under 
them.  All  thele  fibres  are  partly  interwoven,  one  portion  of 
them  terminating  at  the  two  edges  of  the  tongue,  and  the 
other  ar  the  bafis  and  puint,  without  going  to  any  other  part; 
and  they  lie  immediately  above  thofe  that  belong  to  the  ge- 
nin  giLili  To  dilcover  ail  thele  difT  rent  fibres,  and  their 
different , degrees  of  direction,  we  need  only  cut  the  tongue 
longitudinally,  after  it  has  been  boiled,  or  long  macerated  in 
flrong  vinegar. 

'fhe  mu'culi  exteriores,  are  thofe  which  by  one  extremity 
make  a part  of  the  body  of  the  tongue,  and  are  fixed  by  the 
other  in  fome  prat  without  the  tongue.  Of  thefe  we  com- 
monly 
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monly  reckon  three  pairs;  ftylo-gloffi,  hyo-gloffi,  genio-. 
glofli. 

The  mufcles  which  move  the  os  hyoides  belong  likewife 
to  the  tongue.  I'he  names  of  thefe  are,  Mylo-hyotdaeiy  geniom 
hyoudaeiy  Jtylo-hyoidaeiy  omo-hyoidaeiy  Jltrno-hyoidaei. 

When  either  ot  the  ftylo-gloffi  a^ts,  it  turns  the  tongue 
toward  the  cheek,  and  forces  the  aliment  between  the  upper 
and  lower  molares.  When  they  ad  jointly  with  the  lateral 
portions  of  the  fuperior  flelhy  plane  of  the  tongue,  they  turn 
the  tongue  obliquely  upward  to  the  teeth  of  the  upper  jaw, 
and  near  the  cheeks,  as  when  wc  bring  down  any  part  ot  the 
food  that  may  have  ftuck  there  after  maftication.  When 
they  ad  jointly  with  the  lateral  portions  of  the  hyo  glofli,  they 
turn  the  tongue  downward  between  the  lower  teeth  and  the 
cheek. 

When  all  the  parts  of  the  hyo-glofli  ad  together,  they 
fhorten  the  tongue.  They  likewfle  turn  the  point,  of  the 
tongue  between  the  teeth  and  the  under  lip,  and  make  ie 
paf?  over  that  lin.  The  fuperior  flefhy  plane  of  the  body  of 
the  tongue  bends  it  upward  toward  the  palate,  and  makes  it 
pafs  along  and  lick  the  upper  lip. 

The  tongue  is  fixed  in  the  mouth,  not  only  by  mufcles, 
but  alio  by  ligaments,  which  are  for  tlie  mofl:  pari  mem«« 
branous.  'I  he  principal  ligament  is  that  called  the  fraenum, 
which  is  the  prominent  fold  that  appears  firlt  under  the 
tongue  when  we  raife  it,  with  the  mouth  opened  ; and  is  no 
more  thi<n  a continuation  or  lo;.fe  dupticature  cf  that  mem- 
brane which  covers  the  inferior  cavity  of  the  mouth.  It  co- 
vers the  curvature  of  the  anterior  portion  of  the  genio  gU  fli 
from  the  point  of  the  tongue,  almolf  as  high  as  the  middle 
interflice  between  the  lower  dentes  inciforii, 

Ihe  other  ligaments  of  the  tongue  are  the  fmall  membra- 
nous fold  which  runs  along  the  middle  of  the  convex  fide  of 
the  epiglottis  to  the  balls  of  the  tongue,  and  the  membranous 
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folds  which  cover  the  inferior  half  arches  of  the  fcptum  pa- 
iati.  Thefe  three  folds  are  continuations  of  the  membrane 
which  covers  the  neighbouring  parts.  The  aponeurotic  liga- 
ments of  the  llylo-glolTus  may  be  looked  upon  as  true  lateral 
ligaments  of  the  tongue ; and  they  adhere  a little  to  the 
lower  part  of  the  mufculus  pterygoidaeus  internus,  or  ante- 
rior. 

The  principal  blood-vefTels  of  the  tongue  are  thofe  that  ap- 
pear fo  plainly  on  its  lower  furface  on  each  fide  of  the  frae- 
num  ; and  they  confift  of  one  artery  and  one  vein,  which 
accompany  each  other,  and  are  called  arteriae  et  venae  fuhlin^ 
guales  or  raninae.  The  veins  lie  next  the  fraenum,  and  the 
arteries  on  the  other  fide  of  the  veins.  The  arteries  are  rami 
of  the  fecond  internal  or  anterior  branch  of  the  external  ca- 
rotid on  each  fide,  and  communicate  with  the  firll  external 
or  pofterior  branch  of  the  fame  carotid,  &c.  The  veins  are 
commonly  rami  of  a branch  of  the  external  jugular  vein,  de- 
feribed  among  the  other  veins. 

We  obferve  fix  nervous  ropes  to  go  very  diftin£lly  to  the 
bafis  of  the  tongue,  and  to  continue  their  courfe  through  its 
whole  fubftance  ail  the  way  to  the  point.  Two  of  thefe  ropes 
are  rami  of  the  inferior  maxillary  nerves,  or  of  the  third 
branch  of  the  fifth  pair ; other  two  are  the  nerves  of  the 
ninth  pair ; and  the  remaining  two  are  fmall  portions,  or  the 
firft  branches  of  the  eighth  pair. 

The  great  lingual  nerve  on  each  fide  runs  forward  between 
the  mufculus  mylo-hyoidaeus  and  hyo-glolTus,  under  the  geni- 
gloflus,  and  is  dillributed  to  the  flefiTy  fibres  all  the  way  to 
the  point  of  the  tongue,  communicating  by  feveral  fmall  fila- 
ments with  the  lingualis  minor,  and  with  the  nerve  from  the 
eighth  pair.  For  the  other  diftributions  of  it,  we  refer  to 
the  defeription  of  the  nerves. 

The  fmall  lingual  nerve  on  each  fide  goes  off  from  the 
maxillarls  inferior,  fometimes  at,  and  fometimes  before,  its 
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paflage  between  the  pterygoid  mufcles.  Afterward*^,  fepa- 
rating  more  and  more  from  the  trunk,  it  p^ilTeJ?  under  the  la- 
teral pari  of  the  tongue,  over  the  fuolingual  gland  ; of  which 
hereafter.  It  I'upplies  the  neareh  parts  of  the  tongue  as  it 
palles;  and  then  entering  its  fubltance.  terminates  at  the' 
point,  having  fent  a great  number  of  filaments  to  the  papil- 
lary rnembrane.  It  communicates,  as  has  been  f?id,  with  the 
'lin^u  *lis  major,  and  with  the  nerve  from  the  eighth  pair. 

This  lingual  nerve,  a little  after  It  leaves  the  maxiilaris  in- 
ferior, receives  the  chorda  tympani,  which  was  formerly  men- 
(io  icd  in  defcribing  the  ear. 

This  fmall  nervous  rope  has  been  looked  upon  by  anato- 
mifts  as  a kind  of  fmall  recurrent  of  the  nervus  lingualis  ; 
but  as,  in  fome  fubjeffs,  it  appears  to  make  fimply  an  acute 
angle  with  the  lingual  nerve,  and  as  this  lingual  nerve  is 
fomething  larger  after  this  angle,  it  ought  rather  ro  be  belie- 
ved to  come  from  the  tympanum,  and  to  unite  with  Hie  lin- 
gual nerve,  than  to  arife  from  this  nerve,  and  run  up  to  the 
tympanum.  In  foine  rubje<Sls,  the  union  of  this  nerve  with 
the  lingualis  is  in  a manner  plexiform,  and  very  difficult  to  be 
unfolded. 

The  lingual  nerve  of  the  eighth  pair,  which  is  its  firfl 
branch,  runs,  firfi:  of  all,  on  the  infide  of  the  digailric  mufcle 
of  the  lower  jaw,  and  fupplies  the  genio-hyoidaei,  the  neigh- 
bouring rnufcles  of  the  balls  of  the  tongue,  and  thofe  of  rha 
pharynx.  Afterwards,  it  fends  out  the  ramifications,  and 
forms  the  communications  defcribtd  in  the  hiftory  of  the 
nerves  •,  and,  laftly,  goes  to  the  lower  part  of  the  tongue, 
where  it  communicates  with  the  lingual  ramus  of  the  fifth 
pair,  and  with  the  lingual  ramus  of  the  ninth. 

The  tongue  is  the  organ  of  that  fenfe  called  the  tajle ; and, 
by  certain  experiments,  it  appears  that  the  power  of  tafte  is 
exercifed  by  the  tongue  chief! although  it  is  not  confined  to, 
tl^c  tongue  alone.  For,  on  whatever  part  of  the  mouth,  pa- 
late, 
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late,  or  cheeks,  we  apply  a (apid  body,  we  do  not  perceive  the 
ferde  of  pain,  but  oi  taltc  ; and  from  lome  bodies,  as  arum, 
pepper,  %LC,  the  tenfation  produced  will  Oe  Itronger  and  uiore 
in  thefe  parts  than  any  where  elle.  i hat  fenfatioa 
which  is  fometimes  excited  in  the  ftomach,  oefophagus,  and 
fauces,  by  the  regurgitation  of  the  aliments,  leem>  ado  to  be- 
long to  the  tongue,  to  which  the  fapid  vapours  are  fent  back, 
tinconiinonly  acrid  and  penetrating  ; and  even  that  fenfc 
which  is  lometimes  occalioned  in  the  tt<jmach,  oelophagus,  and 
fauces,  from  a riling  of  the  aliments,  leems  alio  to  be  owing 
to  the  tongue,  to  which  the  taileable  vapours  are  conveyed. 

The  papillae  oi  the  tongue,  winch  are  larger  and  fofter 
than  thole  of  the  1km,  and  perpetually  moift,  perform  the 
office  of  touch  more  cx^udiieiy  than  the  fmall  and  dry  cuta- 
neous papillae.  Ihe  papillae  of  the  tongue  being  railed  a 
little  protuDeranf  to  perform  the  offi  e of  talfe,  are  affedted 
in  a particular  manner  by  fairs  ddfolved  m water,  or  ialiva, 
and  applied  againft  their  rips  or  lummits ; which  being  dif- 
tinguilhed  by  the  mind,  and  referred  to  certain  daffies,  arc 
called  tajles^  either  four,  fweet,  acerb,  bitter,  faliue,  urinous, 
fpintuous,  aron>atic,  or  pu'  gent  and  acrid,  inlipid,  putrid,  and 
others  refu’ting  partly  from  pure  falts,  and  in  part  from  an 
intermixture  of  the  fubtile,  animal,  or  vegetable  oils,  varioufly 
compounding  and  changing  each  other. 

Does  the  diverlity  of  taftes  arile  from  the  different  figures 
which  arc  natural  to  fairs  ? Is  the  cubical  figure  of  fea  fait 
the  reafon  of  its  having  a different  tafte  from  nitre  that  is 
prifmatical.  or  from  other  falts  of  a different  form  I we  an- 
fwer,  that  this  does  not  leem  probable;  for,  even  talfelcfs  cryf- 
tals  have  their  particular  configurations  ; and  the  tafteHriling 
from  very  different  falts,  and  differently  qualified  objects  of 
this  fenfe,  are  too  much  alike  each  other,  and  at  the  fime 
time  too  inconftant  or  changeable,  to  allow  fuch  a theory  ; 
ISjj  for  example,  in  nitre.  The  mechanical  reafon,  therefore, 
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of  the  diverfity  of  taftes,  feerps  to  r.efide  in  the  Intrinfic  fabric 
of  the  elements  of  fapid  bodies,  which  do  not  fall  under  the 
ferutiny  of  our  fenfes. 

But  the  nature  or  dirpofitlon  of  the  covering  with  which 
the  papillae  are  clothed,  together  with  that  of  the  juices,  and 
cf  the  alirpents  lodged  in  the  ftomach,  have  a confiderable 
fnare  in  determining  the  fenie  of  tafte  ; inlbmuch,  that  the 
fame  flavour  does  pot  equally  pleafe  or  afFecH:  the  organ  in  all 
ages  alike,  nor  in  perfons  of  all  temperaments  j nor  even  in 
the  fame  perfon  at  different  times,  and  in  different  flates  of 
liealth  or  difeafe.  In  general,  whatever  contains  lefs  fait 
than  the  faliva  itlelF,  feejms  infipid. 

The  fpirituous  parts,  more  efpeclally  of  vegetables,  either 
penetrate  into  the  papillae  themfelves,  or  elfe  are  abforbed  by 
the  adjacent  villi  of  the  tongue  *,  as  appears  from  the  fpeedy 
rchitution  of  the  flrength  by  vinous,  or  aromatic  liquors. 
For  this  reflhution  takes  place  even  before  they  are  received 
into  the  flomach. 

Nature  defigned  the  difference  of  tafles  to  be  felt  by  the 
tongue,  that  we  might  know  and  diflinguhh  fuch  foods  as 
are  moft  falutary ; for,  in  general,  there  is  not  any  one  kind 
of  wholcfome  aliment  that  is  of  a difagreeable  talle;  nor  are 
tPe»e  any  ill  tafted  fubflances  that  are  fit  for  Pur  nourifli-. 
ment.  By  excefs,  indeed^  the  mod  wholefome  food  becomes 
prejudicial.  Nature  has  invited  us  to  tak<^  neceffary  food,  as 
well  by  the  pain  called  hunger,  as  by  the  plcafure  arifing 
from  the  fenfe  of  tafle.  But  brute  animals,  who  have  not, 
like  us,  the  advantage  of  learning  from  each  otder  by  in- 
ftruflion,  have  the  faculty  of  diflinguifhing  flavours  more 
accurately,  by  which  they  are  admoniOied  cautioufly  to  avoid 
poifonous  or  unwholefome  food  *,  and  therefore  it  is  that, 
in  herbivorous  cattle,  to  which  a great  diverfity  of  noxious 
plants  is  offered  among  their  food,  the  tongue  is  of  a more 
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exquifite  texture,  and  furniflied  with  larger  and  longer  papil- 
lae than  in  man,  to  whom  they  are  lefs  necelTary. 

The  tongue  is  likcwil'e  one  of  the  principal  inftruments  of 
fpeech,  and  of  the  articulation  of  tiie  voice.  Riolan,  in  his 
Anthropographia,  mentions  a child  of  five  years  of  age,  who, 
though  he  had  loft  his  tongue  by  the  finall*pox,  but  not  the 
uvula,  continued  ftill  to  fpeak  almoft  as  diftindlly  as  before. 
Probably  the  bafis  of  the  tongue  ftill  remained,  M.  de  Juf- 
fieu  has  publiflied  an  obfervation  in  the  Memoirs  of  the  Royal 
^ Academy,  concerning  a little  girl  who  could  fpeak  though 
file  was  born  without  a tongue  j in  room  of  which  there  was 
only  a kind  of  fmall  tubercle. 

The  tongue  ferves  allb  to  colle£l:  all  the  morfels  which  wc 
chew  j to  turn  them  in  different  manners,  and  to  different 
parts  of  the  mouth  ; and  to  rub  off  whatever  fticks  to  the 
palate;  and  it  is  ufeful  in  fpitting,  fucking,  &c.  It  bears  a 
great* part  in  deglutition,  being  aflifted  by  the  digaftric  muf- 
cles  ; which,  by  contradling  at  the  fame  time  that  the  other 
mufcles  prefs  the  lower  jaw  againft  the  upper,  raife  the  os 
hyoides,  and  fix  it  at  a convenient  height ; that  the  ftylo- 
glofli  and  hyo-glofli  may  make  the  bafis  of  the  tongue  bear 
back  upon  the  morfel  which  is  to  be  fwallowed,  and  fo  force 
it  into  the  pharynx  ; the  portions  of  which,  that  are  at  that 
time  immediately  above  the  morfel,  inftantly  contraff,  and 
pufh  it  into  the  oefophagus. 

J 4,  . The  Larynpf, 

The  larynx  forms  the  protuberance  in  the  upper  and  an- 
terior part  of  the  neck,  called  commonly  popum  Adamu  This 
is  larger  and  more  prominent  in  men  than  in  women. 

It  confifts  chiefly  of  five  cartilages  ; the  names  of  which 
are  thefc  : Cartilago-thyroides,  which  is  the  anterior  and 
largeft  ; cricoides,  the  inferior,  and  bafis  of  the  reft ; two 
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arytenoides,  the  pofterior  and  fmalleft ; and  the  epiglottis, 
which  is  above  all  the  reft.  Thefe  cartilages  are  conneaed 
together  by  ligaments,  and  they  have  likewife  mufcles,  glands, 
membranes,  &.c.  belonging  to  them. 

CarUlago  thyroidaea.  The  cartilage  thyroidaea  is  large  and 
broad,  and  folded  in  fuch  a manner  as  to  have  a longitudinal 
convexity  on  the  forelide,  and  two  lateral  portions,  which 
may  be  termed  alae.  The  upper  part  of  its  anterior  middle 
portion  is  formed  into  an  angular  notch  ; the  upper  edge  of 
each  ala  makes  an  arch  ; and,  together  with  the  middle 
^notch,  thefe  two  edges  refemble  the  upper  part  of  an  ace  of 
hearts  in  playing  cards. 

The  lower  edge  of  each  ala  is  more  even,  and  the  pofterior 
fedges  of  both  are  very  fmooth,  being  lengthened  out,  both 
above  and  below,  by  apophyfes,  which  we  name  the  cornua  of 
the  thyroid  cartilage.  The  fuperior  apophyfes  are  longer  than 
the  inferior,  and  the  extremities  of  all  the  four  arc  rounded 
like  fmall  heads,  which  in  the  inferior  apophyfes  have  a fhi- 
iiing  furface  on  the  infide,  refembling  an  articular  eminence. 

On  the  outfide  of  each  ala,  near  the  edge,  is  a prominent 
oblique  line,  which  runs  from  behind  forward.  The  upper 
extremity  of  this  line  is  near  the  fuperior  apophyfis  or  cornu  ; 
and  both  that  and  the  lower  extremity  end  in  a fmall  tubero- 
fity,  the  loweft  being  often  the  moft  confiderable.  Thefe 
tuberofttles  ferve  for  the  infertion  of  mufcles  and  ligaments. 
The  infide  of  the  alae  and  the  convex  fide  of  the  anterior 
portion  are  very  uniform  5 and  this  cartilage  oflifies  gradually^ 
in  old  age. 

Cartilago  crkoides.  The  cricoid  cartilage  refembles  a kind 
of  thick,  irregular  ring,  very  broad  on  one  fide,  and  narrow- 
on  the  other ; or  it  may  be  compared  to  3 fmall  portion  o^  a 
thick  tube,  cut  horizontally  at  one  end,  and  very  obliquely  at 
the  other ; and  it  is  diftinguifhed  into  a bafis  and  top,  into  an 
anterior^  pofterior,  and  two  lateral  fides.  The  bafis  is  almofl: 
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horizontal  when  we^ftand  j and  to  this  the  afpera  arteria 
connecled  j fo  that  the  cricoides  miiy  be  looked  upon  as  thd 
upper  extremity  of  the  trachea. 

The  polterior  portion  of  the  cricoides  is  larger  than  the 
reft  ; and  its  pofterior  or  convex  fide  is  divided  by  a longitu- 
'dinal  eminence,  or  prominent  line,  into  two  diftindt  furfaces’, 
for  the  infertion  of  mufcles.  The  top  is  gently  Hoped  above 
this  prominent  line  ; and  terminates  On  each  fide  by  a kind 
of  obtufe  angle,  formed  between  it  and  the  oblique  edge  of 
each  lateral  portion  of  this  cartilage.  At  the  upper  part  of 
each  of  thefe  angles,  there  is  a very  fmooth  articular  fiirface, 
gently  convex. 

The  whole  pofterior  fide  is  diftingulfhed  into  two  lateral 
portions  by  two  prohiinent  lines,  each  of  which  runs  down 
almoft  in  a ftraight  direflion  from  the  articular  furface  at  the 
top,  a little  below  the  middle  of  this  fide,  where  it  terminates 
in  another  articular  line  a little  concave  *,  and  near  thefe  four 
articular  furfaces  there  are  fmall  tubercles.  The  two  fuperior 
furfaces  are  for  the  articulation  of  the  cartilagines  arytenoi- 
daeae,  and  the  two  inferior  for  the  articulation  of  the  iuferior 
cornua  or  appendices  of  the  cartilago  thyroides. 

Cartilagwes  at ytenoidaeae'.  The  cartilagines  arytenoldaerae 
are  two  fmall,  equal,  fimilar  cartilages,  which,  joined  toge- 
ther, refemble  the  fpout  of  an  ewer  ; and  they  arc  fituated 
on  the  top  of  the  cricoides.  In  each,  we  may  confider  the 
bafis ; cornua  ; two  fides,  one  pofterior  and  concave,  the 
other  anterior  and  convex ; and  two  edges,  one  internal,  the 
other  external,  v/hich  is  very  oblique.  The  bafes  are  broad 
and  thick  •,  and  have  each  a concave  articular  furface,  by 
which  they  are  joined  to  the  cricoides. 

The  cornua  are  bent  backward,  and  a little  toward  each 
other.  In  fome  fubjefts  they  are  very  loofe,  appearing  like 
true  appendices,  and  eafily  feparable  from  the  reft.  Between 

their 


Chap.  i.  AND  ITS  APPENDAGES.  , 

their  inner  edges  they  form  a kind  of  fiflure,  and  their  outef 
oblique  edges  each  terminate  by  a thick  prominent  angle. 

Epiglottis.  The  epiglottis  is  an  elaftic  cartilage,  fomewhat 
of  the  figure  of  the  tongue,  narrow  and  thick  at  the  lowet 
part,  thin  and  {lightly  rounded  at  the  upper  part,  gently  con. 
vex  on  the  forefide,  and  concave  on  the  backfide.  It  is  litu- 
ated  above  the  anterior  or  convex  portion  of  the  cartilago 
thyroides ; and  its  lower  extremity  is  tied  by  a fhort,  broad,  - 
and  very  ftrong  ligament,  to  the  middle  notch  in  the  uppei* 
edge  of  that  cartilage*  It  is  perforated  by  a great  number  of 
fmall  holes,  which  are  hid  by  the  membranes  that  cover  its 
two  fides. 

Ligaments  of  the  larynx.  The  cartilago  thyroides  is  con- 
nected to  the  cricoides  by  feveral  fhort  ftrong  ligaments, 
round  the  at^ticulations  of  the  two  inferior  cornua  with  thO 
lateral  articular  furfaces  of  the  cricoides.  The  apices  of  the 
fuperior  cornua  are  fixed  to  the  pofterior  extremities  of  the 
great  cornua  of  the  os  hyoides,  by  flender  round  ligaments, 
about  a quarter  of  an  inch  in  length* 

In  the  middle  of  each  of  thefe  ligaments,  we  often  meet 
with  a fmall  cartilage  of  an  oval  figure,  and  much  thicker 
than  the  ligaments.  The  thyroides  Is  likewife  connected  to 
the  os  hyoides  by  a fhort,  broad,  ftrong  ligament ; one  end 
of  which  is  inferted  in  the  fuperior  notch  of  the  cartilage, 
and  the  other  in  the  lower  edge  of  the  bafis  of  the  bone.  It 
has  alfo  two  ligaments  at  the  middle  of  the  concave  fide 
which  belong  to  the  arytenoidaeae. 

The  cricoides  is  tied  to  the  lower  part  of  the  thyroides  by 
a ftrong  ligament ; and  by  the  ligaments  already  mentioned, 
to  the  inferiot  cornua  of  that  cartilage.  Its  bafis  is  fixed  to 
the  firft  cartilaginous  ring  of  the  trachea  arteria,  by  a liga- 
ment exactly  like  thofe  by  which  the  other  rings  are  con- 
nected together  5 and  the  membranous  or  pofterior  portion  of 
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the  trachea  is  likewlfe  fixed  to  the  pofterior  part  of  the  hafis 
of  the  cricoides. 

Glottis,  The  cartilagines  arytenoldaeae  are  conneiHied  to 
the  cricoides  by  ligaments,  which  furrotind  their  articulations 
tvith  the  top  of  that  cartilage.  Anteriorly  the  bafis  of  each 
arytenoides  is  fixed  to  one  end  of  a ligamentary  cord,  which, 
by  its  other  end,  is  inferted  about  the  middle  of  tlie  concave 
fide  of  the  anterior  portion  of  the  thyroides*  At  their  infer- 
tions  in  the  thyroidcs,  thefe  two  ligaments  touch  each  other ; 
but  a fmall  fpace  is  left  between  them,  where  they  are  fixed 
in  the  two  arytenoides  ; and  they  feem  likewife  to  have  a 
fmall  adhefion  to  the  top  of  the  cricoides.  This  is  what  is 
called  the  glottis. 

Under  thefe  two  ligamentary  cords  there  are  two  others 
which  run  likewife  from  behind  forward.  The  intcrftice 
between  the  fuperior  and  inferior  cords  on  each  fide  form  a 
tranfverfe  fifiure,  which  is  the  opening  of  a fmall  membra- 
nous bag,  the  bottom  of  which  is  turned  outward,  that  is, 
toward  the  ala  of  the  thyroides.  Thefe  two  facculi  are  the 
ventricles  mentioned  by  the  antients,  and  reftored  by  M. 
Morgagni,  who  has  given  an  excellent  defeription  of  them. 
They  arc  chiefly  formed  by  a continuation  of  the  internal 
membrane  of  the  larynx,  and  the  inner  furface  of  their  bot- 
tom fometimes  appears  to  be  glandular. 

On  the  anterior  furface  of  the  arytenoid  cartilages,  there 
is  a fmall  depreffion  between  the  bafis  and  the  convex  upper 
"part.  This  depreffion  is  filled  by  a glandular  body,  which 
not  only  covers  the  anterior  furface  of  each  arytenoides,  but 
is  likewife  extended  forward  from  the  bafis  over  the  pofte- 
rior extremity  of  the  neighbouring  ligamentary  cord.  They 
are  larger  and  more  fenfible  in  fome  fubje<fts  than  in  others ; 
and  they  are  covered  by  the  membrane  which  lines  the 
neighbouring  parts.  Thefe  glands  were  difeovered  by  M. 
Morgagni. 
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The  two  ligaments  which  conneft  the  epiglottis  to  the 
notch  of  the  thyroid  cartilage,  and  to  the  balls  of  the  os 
hyoides,  and  a third,  which  ties  the  balls  of  the  os  hyoides  to 
the  notch  of  the  thyroides,  form  a triangular  fpace  filled  with 
a cellular  or  fatty  fubfiance,  and  with  fmall  glands. 

The  epiglottis  has  likewife  two  lateral  ligaments,  by  which 
it  is  connected  to  the  arytenoides  all  the  vyay  to  their  points 
or  cornua.  It  has  alfo  a membranous  ligament,  which,  run- 
ning along  the  middle  of  its  anterior  or  concave  fide,  ties  it 
to  the  root  or  balls  of  the  tongue.  This  ligament  is  only  a 
duplicature  of  the  membrane  which  covers  the  epiglottis, 
continued  to  the  neighbouring  parts,  Laftly,  there  are  two 
lateral  membranous  ligaments  belonging  to  it,  fixed  near  the 
glandular  bodies  called  amygdalae. 

The  epiglottis  is  not  only  perforated  by  the  regular  holes 
already  mentioned,  but  has  likewife  a great  number  of  fmall 
irregular  fifiures  and  breaks,  which  are  fo  many  different 
lacunae  fituated  between  its  two  membranes,  and  filled  with 
fmall  glands,  the  excretory  orifices  of  which  are  chiefly  on  the 
back- fide  of  this  cartilage. 

Mufcles  of  the  larynx.  The  larynx  gives  infertion  to  a 
great  number  of  mufcles,  which  may  be  divided  into  com- 
mon, proper,  and  collateral.  The  common  mufcles,  accor- 
ding to  the  general  acceptation  of  that  term,  are  all  thofe 
that  move  the  whole  body  of  the  larynx,  one  extremity  of 
them  being  inferted  in  other  parts  *,  and  thefe  are  t'eckoned 
to  be  four  in  number,  two  for  each  fide,  viz.  fterno-thyroi- 
daei,  thyro-hyoidaei  or  hyo-thyroidaei.  i ^ 

The  proper  mufcles  are  thofe  inferted  wholly  in  the  la^ 
rynx,  and  which  move  the  cartilages  feparately.  Thefe  have 
been  divided  in  vanous  manners,  but  may  be  all  reduced  to 
the  following  pairs : Crico-thyroidaei ; crico-arytenoidaei  la- 
terals ; crico-arytenoidaei  pofieriores  5 thyro-arytenoidaei  j 
arytenoidaei  5 thyro-eplglottici  j aryteno-epiglottici. 
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By  the  collateral  mufcles,  is  underftood  thofe  which  are 
inferted  by  one  portion  in  the  larynx,  without  appearing  to 
contribute  any  thing  to  its  motions.  Of  this  kind  are  the 
thyro-pharyngaei,  crico-pharyngaei,  &c. 

The  larynx  may  likewife  be  moved  by  mufcles  which  arc 
not  Immediately  inferted  in  it,  but  are  \yholly  in  other  parts. 
Such  are  the  mylo-hyoidaci,  genio-hyoidaei,  flylo-hyoidaei, 
omo-hyoidaei,  fterno-hyoidaci,  and  efpecially  the  digahrici  of 
the  lower  jaw,  by  reafon  of  their  particular  adhefion  to  the 
ps  hyoides.  It  is  likewife  probable,  that  thofe  mufcles  of  the 
pharynx,  which  are  inferted  in  the  bafis  cranii,  may,  in  cer- 
tain circumftances,  move  the  larynx  in  fome  fmall  degree. 
The  blood-vellels  of  the  larynx,  6tc.  are  the  arteriae  and  vcr 
nae,  thyroideae,  fuperiores,  and  inferiorcs.  The  nerves  arc 
the  fuperior  and  inferior  laryngeals,  which  are  branches  of 
the  eighth  pair. 

U/es,  Tiis  larynx  ferves  particularly  to  admit  and  let  out 
the  air  in  rcfpiration  ; and  the  folidity  of  the  pieces  of  which 
it  is  compofed,  hinders  not  only  external  obje^ls,  but  alfo  any 
hard  thing  which  we  fwallow,  from  difordering  this  pafTage. 
The  glottis  being  a narrow  flit,  modifies  the  air  which  we 
breathe  5 and,  as  it  is  very  eafily  dilated  and  contra£led,  it 
forms  the  different  tones  of  the  voice,  chiefly  by  means  of 
the  different  mufcles  inferted  in  the  cartllagines  arytenoidaeae, 
to  which  the  other  mufcles  of  the  farynx,  both  proper  and 
common,  are  affiftants. 

The  whole  larynx  is  Ilkev/ife  of  ufe  in  deglutition,  as  has 
been  already  obferved,  by  means  of  its  conncflion  with  ^he 
os  hyoides,  to  which  the  digaftric  mufcles  of  the  lower  jaw 
adhere ; which  mufcles  raife  the  larynx,  together  with  the 
os  hyoides,  every  time  we  fwallow. 

The  facility  of  varying  and  changing  the  tone  of  the  voice 
depends  on  the  flexibility  of  the  cartilages  of  the  larynx,  and 
decreafes  in  proportion  as  we  advance  in  age  ; becaple  thefe 
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cartilages  gradually  harden  and  offify,  though  not  equally 
foon  in  all  perfons  ; And  this  change  happens  not  only  in 
the  cartilago  thyroides,  but  alfo  to  the  crieoides  and  aryte^ 
noides. 

The  mufculi  fterno-thyroidaei  ferve  in  general  to  pull 
down  the  'thyroid  cartilage,  and  the  whole  larynx  along  with 
it.  They  may  likewife  affift  the  fterno-hyoidaei  in  its  adion, 
and  comprefs  the  thyroid  gland  *,  of  which  hereafter.  The 
thyro-hyoidaei  may,  as  occahon  requires,  either  draw  up  the 
larynx  toward  the  os  hyoldes,  or  draw  that  bone  downward 
toward  the  cartilago-thyroides. 

It  is  difficult  to  determine  the  ufe  of  the  crico-thyroidaei 
from  their  fituation.  They  may  either  pull  the  crieoides  ob- 
liquely backward,  or  the  thyroides  obliquely  forward ; and 
by  this  aflion  the  inferior  cornua  of  the  thyroides,  and  imall 
articular  furfaces  of  the  crieoides,  mud  Aide  upon  each 
other. 

Both  the  lateral  and  poderior  crico-arytenoidaei  may  fe- 
parate  the  arytenoid  cartilages,  and  thereby  open  or  dilate 
the  glottis  ; but  they  do  not  both  perform  this  action  in  the 
fame  manner.  The  lateral  mufcles  feparate  thefe  cartilages 
obliquely  forward,  and  at  the  fame  time  loofen  or  relax  the 
fides  of  the  glottis  ; but  the  pofterior  mufcles  feparate  them 
obliquely  backward,  and  at  the  fame  time  ftretch  or  extend 
the  fides  of  the  glottis ; and  when  both  mufcles  ad  equally, 
they  feparate  the  cartilages  diredly.  ^ 

The  thyro-arytenoidaei  ading  together,  draw  both  tha 
arytenoid  cartilages  forward,  and  confequently  loofen  the 
glottis,  and  render  it  capable  of  the  fmalieft  quaverings  of  the 
voice.  They  may  likewife  probably  comprefs  the  lateral 
finufes  or  ventricles  of  the  larynx,  and  alfo  the  arytenoid 
glands. 

The  arytenoidaei  bring  the  arytenoid  cartilages  clofe  toge- 
ther, and  prefs  them  againft  each  other  5 and  when  the  car- 
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tllages  are  m this  firuation,  they  may  at  the  fame  time  be  m- 
dined  either  forward  by  the  thyro-arytenoidaei,  or  backward, 
by  the  crico-arytenoidaei  pofteriores.  By  this  means  the 
glottis,  when  fhut,  may  be  either  relaxed  or  tenfe  ; and,  in 
this  Uft  cafe,  it  is  entirely  flint,  as  when  we  hold  in  our  breath 
m draining : But  of  this  more  in  another  place. 

The  general  ufe  of  the  epiglottis  is  to  cover  the  glottis  like 
a pent  houfe,  and  thereby  hinder  any  thing  from  falling  into 
it  when  we  eat  or  drink  ; and  for  this  purpofe  it  is  deprclTed 
in  the  manner  that  fhall  be  fhewn  hereafter.  It  ferves  like- 
wife  to  hinder  the  air  which  we  infpire  from  rufhing  dirediy 
upon  the  giortis*,  but,  by  fplltting  it,  as  it  were,  obliges  it  to 
enter  by  the  fides,  or  in  an  oblique  courfe.  The  mufcles  of 
the  epiglottis  do  not  appear  to  be  abfcluteiy  necefTary  for 
that  cartilage  ; for  in  deglutition  it  may  be  fufficiently  de- 
prefled  by  the  balis  of'  the  tongue,  and  it  may  raife  itfelf  by 
its  own  eladicity.  The  thyro-epiglottici  and  aryteno  epiglot- 
tici  may  ferve  to  fhut  any  lateral  openings  that  might  remain 
W’hen  the  epiglottis  is  deprefTed  by  the  bafis  of  the  tongue ; 
and  the  hyo-epiglottici  may  pull  it  a little  forward  in  flrong 
refpirations,  as  in  fighing,  yawning,  &.c, 

Foke  a?jd  speech*  The  larynx  is  the  principal  organ  of  the 
voice;  for  that  being  injured,  the  air  pafies  through  the 
windpipe  without  yielding  any  found. 

All  the  cartilages  of  the  larynx  are  conneded  by  various 
mufcles  and  ligaments,  with  a certain  degree  of  firmnefs,  to 
the  adjacent  parts ; and  yet  fo  that  the  whole  is  eafily  move- 
able  together,  as  are  alfo  its  feveral  parts  upon  each  other. 

We  Biall  now  confder  what  adion  the  air  produces,  when 
it  is  driven  from  the  lungs  in  exfpiratinn  through  the  trachea 
into  the  larynx,  and  through  the  glottis  into  the  mouth. 
The  confequences  or  efFeds  of  this  are,  voice,  fpeech,  and 
finging.  The  voice,  indeed,  is  only  formed,  when  the  air  is 
cxpciled  with  fo  great  a velocity  through  the  centii^ded  glot- 
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tis,  that  it  rplits  or  m^kes  a collifion  upon  the  ligaments  of 
the  glottis,  fo  as  to  put  the  larynx  into  a tremor,  which  tre- 
mor is  returned,  and  continued  or  increafed  by  the  elafticity 
of  thefe  parts.  From  the  conjun<fl  trembling  of  the  liga- 
ments and  cartilages  of  the  larynx,  a found  is  produced  which 
we  call  the  voice.  It  is  different  in  different  animals,  and  de- 
pends entirely  on  the  form  and  ftruflure  of  the  larynx  and 
glottis.  When  a trembling  is  not  excited,  the  exfpirsd  air 
caufes  a whifper. 

The  ftrength  of  the  voice  is  proportional  to  the  quantity 
of  air  blown  out,  together  with  the  narrownefs  of  the  glottis  ^ 
and,  therefore,  a large  pair  of  lungs  eafiiy  dilatable,  an  am- 
ple cartilaginous  and  elaftic  larynx  and  windpipe,  a free  echo 
of  the  noftrils,  and  a powerful  exfpiration,  all  conduce  to  this 
effecl.  But  acute  and  grave  tones  of  the  voice,  we  obferve 
to  arife  from  various  caufes ; the  former  proceeds  from  a 
tenfion  and  narrownefs  of  the  glottis,  and  the  latter  from  a 
relaxation  and  expanfion  of  it.  In  the  former,  a greater 
number  of  aerial  undulations  are  fpUt  in  the  fame  time  upon 
the  ligaments  of  the  glottis,  whence  the  tremors  excited  in 
the  fame  time  are  more  numerous  ; but,  when  the  glottis  is 
dilated,  the  contrary  of  all  this  follows.  And  moreover, 
from  the  greater  tendon  of  the  ligaments,  the  tremors  become 
more  numerous  from  the  fame  Broke;  therefore,  to  produce 
an  acute  and  fhriil  voice,  the  whole  larynx  is  drawn  upwards 
and  forwards,  and  fo  much  the  more  as  the  voice  is  requir- 
ed to  be  fharper,  infomuch  that  the  head  itfelf  is  inclined 
backwards,  by  which  the  powers  of  the  mufcles  elevating  the 
larynx  are  rendered  more  full  and  effeflual.  The  truth  of 
this  is  confirmed  by  applying  the  fingers  to  the  larynx  when 
it  forms  an  acute  found  ; for  then,  to  raife  the  voice^an  oc- 
tave, you  will  eafily  perceive  it  to  afeend  near  half  an  inch. 
It  is  alfo  confirmed  by  comparative  anatomy,  which  difeovers 
ihe  narrot^eh:  glottis  and  the  clorefc  approximation  of  carti- 
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lages  In  Hngmg  J>irds,  but  an  ample  or  broad  glottis  In  hoarfc 
animals',  and  fuch  as  bellow  or  bleat.  We  obferve  the  fame 
fadl  in  whiftling,  where  the  voice  becomes  manifeiily  more 
acute  by  a contradlion  or  narrownefs  at  the  mouth  : Alfo  in 
mufical  indruments,  in  which  a narrowncls  of  the  mouth, 
with  a celerity  of  the  wind  blown  out,  are  the  caufes  of  ^ 
acute  or  flirill  tone. 

Gravity  of  the  voice,  on  the  contrary,  follows  from  a dc- 
prefiion  of  the  larynx  by  the  caufes  already  defcribed  ^ to 
which  add  a broad  glottis  and  a very  ample  larynx.  This  is 
evident  to  the  touch  of  the  finger  applied  to  the  larynx  when 
a perfon  Cngs,  by  which  the  defeent  of  it  is  manifeftly  per- 
ceived to  be  about  an  inch  for  every  o«Tave : Hence  the  voice 
of  males  is  more  grave ; and  hence  the  lowed  degrees  of  the. 
voice  degenerate  into  a mutenefs  or  whifpering. 

Is  the  whole  difference  of  tone  owing  to  the  length  of  the 
ligaments  of  the  glottis,  which  is  augmented  when  the  feuti- 
form  cartilage  is  drawn  forward,  and  the  arytenoid  ones 
backward  ? Are  acute  tones  produced  in  proportion  as  the 
ligaments  are  ftretched,  and  thus  vibrating  with  great  celeri- 
ty ? This  has  been  confirmed  by  repeated  experiments  ; and 
fome  late  anatomifts  have  obferved,  that,  when  the  cords  or 
ligaments  of  the  glottis  are  tenfe,  the  peculiar  voice  of  every 
kind  of  animal  is  produced  by  blowing  air  into  its  larynx  : 
That  this  voice  was  more  acute  as  the  ligaments  were  more 
tenfe,  and  more  grave  as  they  were  ilackened  ; that,  by  Ihut- 
ting  the  whole  ligament,  the  voice  was  fupprefied  j by  Ihut- 
ting  the  half,  the  voice  was  rendered  an  o6tave  higher ; by 
fhutting  a third  part,  a fifth  higher,  There  are  not 

wanting,  however,  doubts  concerning  this  new  theory,'  ari- 
fing  from  the  cartilaginous  and  bony  ftruflure  of  the  glottis 
of  birds,  which  of  confequence  muft  be  immoveable,  and  not 
extenfible  j from  the  voice  moft  certainly  becoming  more 
acute,  in  whiftling,  from  the  mere  contradlion  of  the  lips ; 
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from  the  example  of  women,  in  which  the  lafynx  is  foftcr, 
but  the  voice  more  acute,  than  in  men ; from  experiments 
which  fhew,  that  more  acute  founds  are  produced  by  bring- 
ing the  ligaments  of  the  glottis  nearer  into  contact  with  each 
other ; from  the  perfe<rt  want  of  machines,  by  which  the  liga- 
ments can  be  ftretched,  and  the  feutiform  cartilage  brought 
forward  from  the  annular  one.  But,  fince  it  appears  from 
experiments,  that  a ten  (ion  of  the  ligaments  fufiices  for  pro- 
ducing acute  founds,  without  the  contraction  of  the  glottis, 
we  may  believe  that  the  different  tenfion  of  the  glottis  con- 
tributes more  to  the  diverfity  of  voice  than  the  different  dia- 
meter of  it. 

Singing  is  when  the  voice,  modulated  through  various  dei 
grees  of  acutenefs  and  gravity,  is  expelled  through  the  la- 
rynx, while  it  is  trembling  and  fufpended  between  two  con- 
trary powers  *,  and  herein  lies  the  principal  difference  between 
the  chanting  of  fimple  notes  and  the  expreflion  of  words. 
Hence  finging  appears  to  be  a laborious  adlion,  on  account 
of  the  continual  contraflions  of  the  mufcles,  which  keep  the 
larynx  at  an  equilibrium  ; and  hence  it  is  that  finging  makes 
a perfon  hot  *,  becaufe,  in  acute  tones,  the  narrower  glottis 
much  retards  the  exfpiration,  while  at  the  fame  time  a great 
deal  of  air  is  required  to  give  ftrength  to  the  voice  ; to  which, 
again,  deep  infpirations  are  neceffary.  Hence  likewife  the 
trachea  grows  dry,  from  the  quicker  paffage  or  current  of  air ; 
to  prevent  which,  a great  deal  of  mucus  is  required  5 and 
therefore  great  numbers  of  mucous  receptacles  are  found  in 
the  larynx  ; among  which  the  ventricles  before  deferibed 
ought  furely  to  be  numbered. 

Speech  is  performed  by  the  larynx  at  reft,  or  held  in  the 
fame  place,  with  tones  of  voice  differing  but  little  in  acute- 
nefs  and  gravity  5 but  then  the  voice  is  varioufly  changed  or 
modulated  by  the  organs  of  the  mouth.  Singing  has  a vari- 
>ation  in  the  tojje  or  cadejife  of  the  voice,  together  with  a 
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modulation  of  it  by  the  organs  of  the  mouth  at  the  fame 
time. 

All  fpeech  is  reducible  to  the  pronunciation  of  letters, 
which  differ  in  various  nations  ; but  their  general  properties 
are  alike  all  the  world  over.  Of  thefe,  fome  are  called 
-mowelsy  which  arc  made  by  an  expreflion  of  the  voice,  with- 
out any  application  of  the  tongue  to  certain  parts  of  the 
mouth.  But  confonants  are  formed  by  a collifion  of  the 
tongue  againft  certain  parts  of  the  mouth,  lips,  and  teeth. 
But,  to  be  more  particular  in  thefe  matters  is  beyond  our 
purpofe,  which  does  not  permit  us  to  expatiate  upon  the 
beautiful  art  of  pronunciation.  That  art,  as  an  extraordi- 
nary inftance  of  mechanical  knowledge,  has  fo  accurately  de- 
termined all  the  corporeal  caufes  concurring  to  each  letter, 
that,  by  infpe^lion  only,  wdth  the  affiftancc  of  touch,  letters 
pronounced  are  underftood  without  hearing  them ; and  the 
attentive  perfon  is  thereby  taught  to  imitate  the  fame  fpeech 
by  a like  ufe  of  the  organs. 

§ Pharynx, 

The  pharynx  is  a mufcular  and  glandular  bag ; the  outer 
furface  of  which  is  clofely  joined  to  the  inner  furfacc  of  all 
that  fpace  which  is  at  the  bottom  of  the  mouth,  behind  the 
pofterior  narcs,  uvula,  and  larynx,  and  which  reaches  from 
the  cuneiform  procefs  of  the  os  occipitis  all  the  way  to  the 
oefophagus,  which  is  a continuation  of  the  pharynx.  This 
fpace  is  bounded  pofteriorly  by  the  mufcles  which  cover  the 
bodies  of  the  firft  vertebrae  of  the  neck,  and  laterally  by  the 
fuperior  portions  of  both  the  Internal  jugular  veins  and  of 
both  the  internal  and  carotid  arteries,  by  the  fpinal  apophyfes 
of  the  os  fphenoides,  by  the  extremities  of  the  apophyfes  pe- 
trofae,  by  the  os  fphenoides  immediately  above  the  internal 
alae  of  the  apophyfes  pterygoides,  and  by  the  neighbouring 
portion  of  both  pterygoid  mufcles. 
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From  tliefe  limits  and  adhefions  of  the  pharynx  we  may 
nearly  determine  its  figure.  It  may  be  compared  to  the 
wide  part  of  a covered  funnel,  of  which  the  oefophagus  is 
the  narrow  part  or  tube ; or  it  may  be  called  the  broad  end 
of  the  oefophagusy  that  and  the  pharynx  taken  together  being 
compared  to  a trumpet.  The  pharynx  may  be  divided  into 
three  parts  5 one  fuperior,  which  is  the  arch  of  the  pharynx  $ 
one  middle,  which  is  the  body  or  great  cavity ; and  one  infe- 
rior, which  is  the  bottom,  narrow  portion,  or  fphinfter.  We 
are  likewife  to  obferve  it  in  three  openings  *,  that  of  the  arch, 
toward  the  nares  ; that  of  the  body,  toward  the  mouth ; and 
that  of  the  bottom,  toward  the  oefophagus. 

The  arch  is  the  broadeft  part  of  the  pharynx ; and  ends 
on  each  fide  in  an  angle  or  point,  toward  the  jugular  foffulae 
of  the  bafis  cranii.  Afterwards  the  great  cavity  contra£ls  a 
little  toward  the  fides,  all  its  other  dimenfions  continuing 
the  fame ; and  behind  the  larynx  it  is  again  enlarged  on  each 
iide,  a very  frhall  fpace  being  left  between  it  and  the  cricoid 
cartilage.  The  extremity  of  the  lower  portion  is  very  nar- 
row, and  joins  the  balls  of  the  cartilage  juft  named. 

The  pharynx  confifts  partly  of  fcveral  diftinfl  flefhy  por- 
tions, which  arc  looked  upon  as  fo  many  different  mufcles 
fo  difpofed  as  to  form  a large  cavity  ; and  partly  of  a mem- 
brane which  lines  the  inner  furface  of  this  whole  cavity,  and 
is  a continuation  of  that  of  the  nares  and  palate. 

This  membrane  is  wholly  glandular  ; and  it  is  thicker  on 
the  fuperior  and  middle  portions  of  the  pharynx  than  on  the 
bottom  or  lower  portion.  Immediately  above  the  firft  ver- 
^ tebra  it  forms  feveral  longitudinal  rugae  very  thick,  deep,  and 
Ihort ; and  we  generally  find  therein  a colledlion  of  mucus 
in  dead  bodies.  In  the  great  cavity  there  are  no  rugae,  the 
membrane  adhering,  bofh  there  and  in  the  upper  part,  very 
clofely  to  the  mufcles.  At  the  lower  part,  where  it  is  thin- 
neft,  it  covers  likewife  the  pofterior  part  of  the  larynx ; and 
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IS  very  loofe,  and  formed  into  irregular  folds.  It  runs  in  ^ 
little  on  each  fide  between  the  edges  of  the  pharynx. 

Mtifcles  of  the  pharynx.  Though  almoft  all  the  mufcular  of 
fle(hy  portions  of  which  the  pharynx  is  compofed  concur  in 
the  formation  of  one  continued  bag  or  receptacle,  they  arc 
neverthelefs  very  difiinguilhablc  from  each  other,  not  only 
by  their  different  infertions,  from  which  they  have  been  de- 
nominated, but  alfo  by  the  different  dirc^lions  of  their  fibres* 
They  may  be  looked  upon  as  three  digaftric  mufcles  ; the 
middle  tendons  of  which  lie  backward  in  one  longitudinal 
line,  which  in  fome  fubjcdls  appears  plainly  like  a linea  alba. 
The  loweft  of  the  mufcular  fibres  make  a complete  circle 
backward  between  the  two  fides  of  the  bafis  of  the  cartllago 
cricoides.  This  circle  is  the  beginning  of  the  oefophagus, 
and  has  been  thought  by  fome  to  form  a diftinfl  mufcle, 
called  oefophagus,  Bcfidcs  the  mufcles  which  form  the  body 
of  the  pharynx,  there  are  feveral  other  fmall  ones  connected 
with  it ; but  of  thefe  fufficient  deferiptions  have  been  already 
given  in  a former  part  of  the  work* 

The  particular  ufes  of  thefe  mufcles  are  very  difficult  to  be, 
determined.  It  is  certain  that  thofe  of  the  middle  and  lower 
portions  of  the  pharynx  ferve  chiefly  for  deglutition,  Thofe 
of  the  upper  portion,  and  fome  of  thofe  of  the  middle  por- 
tion, may,  among  other  functions,  be  ufeful  in  modifying  the 
voice,  according  to  the  opinion  of  M.  Santorini, 

§ 60  The  Salival  Glands ^ 

By  faliva  we  mean  in  general  that  fluid  by  which  the. 
mouth  and  tongue  are  continually  moiftened  in  their  natural 
• ftate.  This  fluid  is  chiefly  fupplied  by  glands,  called,  for 
that  rcafon,  glandulae  falivalesy  of  which  they  commonly  rec- 
kon three  pairs,  two  parotides,  two  maxillares,  and  two  fub- 
linguales.  Thefe  are  indeed  the  largeft,  and  they  furnifh 
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the  grcatcft  quantifies  of  ialiva;  but  there  are  a great  ;iumber 
of  other  IcfTer  glands  of  the  fame  kind,  which  may  be  rec- 
koned afliltants  or  luohituies  to  tue  former.  AH  thefe  may 
be  termed  falivat  glands^  and  they  may  be  enumerated  in  the 
following  manner  : Glandulae  parotides,  giaiiduiac  maxillares, 
glandulae  lublinguales,  glandulae  moiares,  glandulae  buccaies, 
glandulae  laOiales,  glandulae  linguaies,  amygdalae,  glandulae 
palatinae,  glandulae  uvulares,  glandulae  arytenoidacae,  glan- 
dula  thyroidaea. 

The  parotides  are  two  large,  whitifh  glands,  irregularly  ob- 
long and  protuberant,  fituated  on  each  tide,  between  the  ex- 
ternal ear  and  the  poherior  or  afcendiiig  ramus  of  the  lower 
jaw,  and  lying  on  fome  part  ot  the  neighbouring  maireter 
xnufclc.  The  fuperior  portion  of  this  gland  lies  before  rhe 
cartilaginous  meatus  of  the  ear,  and  touches  the  apophylis 
^ygomatka  of  the  os  temporis ; and  it  is  extended  forward 
and  backward  under  the  lobe  of  the  ear,  as  far  as  the  mahoid 
jpophylis. 

From  the  anterior  and  fuperior  portion  of  this  gland,  a 
white  membranous  du^f  or  canal  is  produced  by  the  union  of 
a great  number  of  fmall  tubes  reprefenting  fo  many  roots. 
This  duel  runs  obliquely  forward  on  the  outhde  of  the  maf- 
ieter;  and  then  perforates  the  buccinator  from  without  in- 
wa^rd,  oppofite  to  the  interffice  between  the  lecond  and  tnird 
dentes  molares,  where  the  hole  oy  orifice  reprefents  the  Ipout 
of  an  ewer. 

This  canal  is  named  duBui  falivaUs  Steaoms,  or  duBus  fupe» 
rwr»  It  is  abqut  the  twelfth  part  of  an  inch  in  diameter,  and 
on  the  outer  fide  of  the  inafTcter  mufcle  it  receives  ibmetimes 
one  and  fometimes  two  fmall  duffs,  from  a like  number  of 
little  glands,  which  Haller  calls  glandulae  accejforiae,  I’he  ex- 
ternal carotid  artery  and  vein,  and  the  porrio  c ura  of  the  fe- 
venth  pair  of  nerves,  pafs  through  the  iubitance  of  the  paro- 
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tid  glar.d,  to  which  they  give  branches ; and  the  facial  j^rtery 
and  vein  pafs  over  its  duct. 

The  maxillary  glands  are  fmaller  and  rounder  than  the  pa- 
rotides ; and  are  fituated  each  on  the  infide  of  the  angle  of 
the  lower  jaw,  near  the  mufculus  pterygoidaeus  inferior, 
From  the  infide,  or  that  which  is  turned  to  the  mij/culus 
hyo-gloflus,  each  of  them  fends  out  a dudt  in  the  fame  man- 
ner as  the  parotides ; but  it  is  fmaller  and  longer,  and  goes 
by  the  name  of  duBus  falivalis  Whartoni^  or  duBus  inferior. 

This  duft  advances  on  the  fide  of  the  mufculus  genio- 
glofiiis,  along  the  inner  part  and  luperior  edge  of  the  glan- 
dula  fublingualis,  to  the  fpenum  of  the  tongue,  where  it  ter- 
minates by  a finall  orifice,  in  form  of  a papilla. 

The  gland  ulae  fublingiMles  are  like  wile  two  in  number,  of 
the  fame  kind  with  the  former,  only  Imaller,  fomething  ob- 
long, and  flatted  like  a blanched  almond.  They  are  fituated 
under  the  anterior  portion  of  the  tongue,  one  on  each  fide, 
near  the  lower  jaw',  on  the  lateral  portions  of  the  mufculi 
mylo-hyoidaei  which  fuftain  them.  The  two  extremities  of 
each  gland  are  turned  backward  and  forward,  and  the  edges 
obliquely  inward  and  outward. 

They  are  covered  on  the  upper  fide  by  a very  thin  mem- 
brane, which  is  a continuation  of  the  membrane  that  covers 
the  under  fide  of  the  tongue.  They  fend  out  laterally  feveral 
fmall  Ihort  duels  which  open  near  the  gums  by  the  fame 
number  of  orifices,  ail  arranged  in  the  fame  line,  at  a finall 
diflance  from  the  fraenum,  and  a little  more  backward.  In 
many  animals  we  find  particular  duels  belonging  to  thefc 
glands,  like  thofc  of  the  glandulae  maxillarcs,  but  they  are 
not  to  be  found  fo  diflinclly  in  men.  The  mufculi  genio- 
glofli  lie  between  the  two  fublingual  glands,  and  alfo  between 
the  two  maxillary  dufts.  The  arteries  and  veins  of  thefe, 
anci  of  the  former  glands,  belong  to  the  lingual  vcflcls,  and 
nerves  are  from  the  lingtjal  branch  of  the  fifth  pair. 
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The  molares  are  two  glands  nearly  of  the  fame  kind  with 
the  former,  eath  of  them  being  fituated  between  the  mafleter 
and  buccinator ; and  in  fome  fubjeiSts  they  may  eaiily  be  mi{^ 
taken  for  two  fmall  lumps  of  fat.  They  fend  out  fmall  dudfs 
which  perforate  the  buccinator,  and  open  into  the  cavity  of 
the  mouth,  almott  over  againft  the  laft  dentes  molares  5 and 
from  thence  Mr  Heiiter,  who  frll:  defcribed  them,  called 
them  glandulae  molares. 

All  the  inhde  of  the  cheeks,  near  the  mbiith,  is  full  of 
fmall  glandulous  bodies,  called  glandulae  huccales^  which  open 
by  fmall  holes  or  orifices  through  the  inner  membrane  of  the 
mouth.  The  membrane  which  covers  the  infide  of  the  lips, 
which  is  a continuation  of  that  on  the  cheeks,  is  likewife  per- 
forated by  a great  number  of  fmall  holes,  which  anfwer  to  the 
fame  number  of  fmall  glands,  called  glandulae  lahtales.  The 
glandulae  linguales  are  thofe  of  the  foramen  caecum  of  the 
bafis  of  the  tongue,  which  have  been  already  delcribed. 

We  have  alfo  explained  the  glandulae  palatinae,  or  thole 
that  belong  to  the  arch  and  feptura  of  the  palate ; and  the 
glandulae  arytenoidaeae  were  delcribed  with  the  larynx.  The 
uvular  glands  are  only  a continuation  of  the  membrane  of  the 
palate,  in  form  of  a fmall  bunch  of  grapes.  We  might  like- 
wife reckon  among  the  falival  glands  thofe  of  the  fuperior 
portion  of  the  pharynx  mentioned  in  the  defeription  of  that 
part,  and  alfo  the  follicles  of  the  membrana  pituiiaria  of  the 
nares,  and  of  the  finufes  which  communicate  with  them. 

The  amygdalae  are  two  glandular  bodies  of  a reddiih  co- 
lour, lying  in  the  interftices  between  the  two  lateral  half- 
arches of  the  feptum  palati,  one  on  the  tight,  the  other  on 
the  left  fide  of  the  bafis  of  the  tongue.  Their  appearance  is 
not  unlike  that  of  the  outfide  of  an  almond-lheil,  both  be- 
caufe  their  furface  is  uneven,  and  becaufe  it  is  full  of  holes 
big  enough  to  admit  the  head  of  a large  pin. 
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Thefe  holes,  whith  rcprefcnt  a ficve,  or  a piece  of  net- 
work, are  continued  to  an  irregular  finus  or  cavity  within  the 
gland,  filled  commonly  with  a vifcid  fluid,  which  comes  from 
the  bottom  of  the  finus,  and  is  from  thence  gradually  dif- 
charged  through  thefe  holes  into  the  throat. 

The  thyroid  gland  is  a large  reddifh  mafs,  which  covers 
the  anterior  convex  fide  of  the  larynx.  It  feems  at  firfi  fight 
to  be  made  up  of  two  oblong  glandular  portions  united  by 
their  inferior  extremities,  below  the  cricoid  cartilage,  in  fuch 
a manner  as  to  have  fome  refemblance  to  a crefcent,  with  the 
cornua  turned  upward.  It  is  of  a moderate  thicknefs,  and 
bent  laterally  like  the  thyroid  cartilage,  from  which  its  name 
is  taken.  The  two  lateral  portions  lie  on  the  mufculi  thy- 
roidaei,  and  the  middle  or  inferior  portion  on  the  crico  thy- 
roidaei.  "I  he  thyro-pharyngaei  inferiores  fend  fibres  over  this 
gland;  and  they  communicate  on  each  fide,  by  fome  fuch 
fibres,  with  the  flerno-thyroidaei  and  hyo-thyroidaei. 

This  gland  feems  to  be  of  the  fame  kind  with  the  other 
falival  glands,  but  it  is  more  folid.  Some  anatomifts  thought 
they  had  difeovered  the  excretory  du6f ; but  they  miflook  a 
biood-veflel  for  it.  Sabatier  obferves,  that  the  internal  ftruc- 
ture  of  this  gland  is  flaccid  and  reddifli,  and  formed  of  glan- 
dulous  grains,  lefs  ealily  diffinguifhed  than  in  the  other 
glands,  and  of  veficles  of  different  fizes,  full  of  a yellowifh 
oily  liquor,  which  may  (erve  the  purpofe  of  lubricating  the 
parts  in  its  neighbourhood.  We  fometimes  meet  with  a kind 
of  glandular  rope  which  runs  before  the  cartilago-thyroides, 
and  difappears  before  the  bafis  of  the  os  hyoides. 

This  glandular  rope  goes  out  from  the  common  bafis  of 
the  lateral  portions  of  the  thyroid  gland  ; and  is  loft  between 
the  mufculi  fttrno-hyoidael,  behind  the  bafis  of  the  os  hyoi- 
des, or  between  that  bafis  and  the  epiglottis. 

The  glandulae  lyn-phaticae  will  come  in  more  properly  in 
another  part  of  this  work,  with  the  defeription  of  the  abfor- 
bent  fyftem. 
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Such  hard  and  tough  foods  as  confih  of  long  parallel 
fibres,  or  are  covered  with  a bony  fhell  or  cartilaginous  Ikin, 
generally  require  maftication  to  divide  them  into  lels  coher- 
ing parts,  that  they  may  more  eafily  yield  their  nourilhmcnt 
to  the  diflblving  powers  of  the  ftomach.  The  more  diligent- 
ly they  are  lubdivided  in  the  mouth,  the  more  relifliing  and 
agreeable  they  become  to  the  ftomach  ; and  the  nearer  they 
approach  to  the  nature  of  a fluid,  the  more  ealiiy  are  they 
digefted  or  aiflinulated, 

Moft  animals,  therefore,  are  provided  with  teeth  extremely 
hard ; and,  as  the  materials  of  our  food  are  various  in  their 
texture  and  firmnefs,  nature  has  accordingly  furnilhed  us  with 
teeth  varioufly  figured.  The  office  of  the  incifores  is  only, 
in  the  loftcr  foods,  to  cut  thoie  which  are  tougher  than  the 
reft  into  fmaller  portions ; luch  as  the  fibres  and  membranes 
of  animals  and  vegetables,  with  the  brittle  leeds  and  kernels 
of  fruits. 

The  canine  teeth  lacerate  tough  aliments,  and  hold  faft 
fuch  as  require  long  trituration  by  the  grinders. 

Between  the  rnolares  the  moft  compact  foods  are  interpo- 
fed  and  broke,  the  more  tough  and  hard  are  ground  fmaller, 
the  lower  teeth  being  urged  obliquely  and  laterally  agairft 
the  immoveable  upper  ones.  Thele  teeth  are  the  principal 
inftruments  of  maitication  ; and,  that  they  might  break  or 
grind  the  food  with  due  lirengrh  and  firmnefs,  the  upper- 
moft  are  fixed  into  the  fockets  of  the  immoveable  upper  jaw, 
as  the  lower  ones  are  into  the  lower  moveable  jaw.  This 
lower  jaw  is  a finglc  boiie,  and  fo  joinrd  with  the  temporal 
bones,  that  it  may  be  drawn  down  from  the  up[>er  jaw,  and 
pulled  up  againft  it  with  a great  force  \ and  may  be  moved 
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laterally  to  the  right  or  left,  forward  and  backward.  The 
various  motions  of  the  lower  jaw  have  been  already  de- 
fcribed. 

The  mufcles  moving  the  lowei^  jaw,  which  are  weak  in  a 
man,  but  very  ftrong  In  brute  animals,  are  the  temporalis  and 
malfeter,  which  a£l  in  concert,  the  temporal  mufcle  bringing 
the  jaw  more  backwards,  and  the  malTeter  forwards.  The 
pterygoidaeus  hiternus  elevates  or  draws  it  to  one  fide  or  the 
other  alternately.  The  pterygoidaeus  externus  draws  it  forward 
and  fidewife. 

The  lower  jaw  is  deprelTed,  fo  as  to  open  the  mouth  by 
the  digaftric  or  biventer  mufcle.  Moreover,  the  mouth  may 
be  partly  opened  by  all  the  other  lower  mulcles  of  the  jaw,  os 
liyokles,  and  the  larynx,  as  the  genio-hyoidaeus,  genio-gloflus, 
fterno-hyoidaeus,  fterno-thyroidaeus,  coraco-hyoidaeus,  and 
lattiffimus  colii  j although  the  latter  rather  draws  the  Ikin  of 
the  neck  and  face  downward  than  the  jaw  itfelf.  The  genio- 
hyoidaeus  and  digaftric  mufcles  have  a power  of  drawing  the 
jaw  backwards. 

The  lower  jaw  is  elevated  with  a great  force,  fo  as  to  divide 
the  food  by  the  preflure  of  the  upper  and  lower  teeth  againft 
each  other,  by  the  a£lion  of  the  temporal,  mafleter,  and  in- 
ternal pterygoid  mufcles,  the  contraction  of  which  appears 
by  experiments  to  be  very  powerful,  and  fufficient  to  raife 
fevcral  hundred  weight.  The  lateral  and  circular  motions  of 
the  jaw  are  performed  by  the  external  and  internal  pterygoi- 
daei,  aCting  either  alone  or  together.  Thus  the  food  is  cut, 
lacerated,  and  ground  to  pieces  5 and,  if  the  maftication  be 
continued,  it  is,  together  with  the  liquors  of  the  mouth,  rc** 
duced  to  a kind  of  pulp* 

During  the  trituration  of  the  food  in  the  mouth,  there  Is 
continually  poured  into  it,  from  numerous  fprings,  a large 
quantity  of  a watery,  clear,  evaporable,  infipld,  or  at  lead:  but 
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very  (lightly,  faline  liquor,  containing  but  little  earth  *.  A 
large  quantity  of  this  faliva  is  feparated  by  numberlefs  fmall 
glands  of  the  lips  and  cheeks  ; and  the  juice  poured  out 
from  the  exhaling  velTels  of  the  tongue,  mouth,  and  cheeks, 
is  of  the  like  kind,  or  rather  more  v»ratery.  As  for  the  duc- 
tus incilivus,  we  are  now  fufficiently  certain,  that,  in  the  ge- 
nerality of  perlons,  it  difcharges  nothing  into  the  mouth,  and 
only  gives  palTage  to  vellels  and  nerves  running  between  the 
palate  and  noilrils. 

The  faliva  is  a watery  liquor,  with  a moderate  quantity  of 
fait,  partly  lixivial,  and  partly  culinary  ; with  fome  oil  and 
earth,  diffipable  by  fire,  with  fcarce  any  tafVe,  unlefs  what  is 
given  to  it  by  difeafe  or  famine.  The  quantity  produced  is 
very  conliderable,  as  twelve  ounces  have  been  known  to  flow- 
out  from  wounds  in  thofe  parts  in  the  fpace  of  an  hour.  It  Is 
for  the  moft  part  fwallowed,  and  indeed  it  cannot  be  thrown 
away  without  hurting  the  digellion. 

By  the  motion  of  the  jaw  in  mafticatlon,  the  falival  glands, 
which  have  been  already  defcribed,  are  comprefTed,  fo  as  to 
difcliarge  their  juices  into  the  mouth  in  great  plenty.  When 
the  mouth  is  opened,  the  maxillary  gland,  being  prefled  by 
the  digaflric  and  mylo-hyoidaeus,  throws  forth  abundance  of 
fliliva ; the  mafTeter,  when  fwelled,  prelTes  the  parotid  gland, 
as  does  alfo  the  cutaneous  mufcle  of  the  neck  which  lies  over 
it : And  it  is  this  mufcular  prelTure  that  excites  the  appetite, 
and  pours  the  faliva  into  the  mouth. 

The  food  being  ground  between  the  teeth,  and  intermixed 
with  the  watery  faliva  and  air,  is  broken  down  into  a foft, 
juicy  pulp,  replete  with  elaftic  air ; the  food  afterwards  un- 
dergoes a farther  difiblution  from  the  warmth  of  the  parts 
cauflng  the  air  to  expand,  and,  by  its  elafticity,  burfl:  afunder 
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the  particles  of  the  food,  between  which  it  is  Included  and 
confined-  In  this  a(St  of  maftication,  the  oily,  aqueous,  and 
faline  parts  of  the  food  are  mteraiixed  the  one  with  the 
other ; the  fmeil  and  tafte  of  different  ingredients  are  loft  in 
one,  which,  by  the  dilution  of  the  faline  parts  with  faliva, 
renders  the  food  flavourable  ; but  fuch  particles  as  are  more 
•volatile  and  penetrating,  being  directly  abforbed  by  the  bibu- 
lous veflcls  of  the  tongue  and  cheeks,  enter  ftraight  into  the 
blood' veflcls  and  nerves,  fo  as  to  caufe  an  immediate  recruit 
of  the  faculties. 

The  motions  which  are  necefiary  for  turning  round  the 
food,  applying  it  to  the  teeth,  and  conveying  it  through  the 
diffi-Tent  parts  of  the  mouth  in  maftication,  are  performed  by 
the  tongue,  cheeks,  and  lips.  And  firft,  the  tongue  being 
expanded  fo  as  to  form  a fmall  concavity  in  its  back  or  furface, 
takes  up  the  food,  and  conveys  it  to  the  parts  for  which  it  is 
dcfigned.  At  one  time  the  tongue,  rendered  narrow  by  late- 
ral contraction,  learches  every  part  of  the  mouth  with  its  tip, 
and  turns  out  the  latent  food  into  a heap  on  its  common  con- 
cavity. At  another  time,  applying  its  extremity  to  the  fore- 
teeth, and  r ifing  itfeU  up  lucceflively,  it  draws  from  the  ca- 
vity of  the  mouth  the  fluids  or  chewed  aliments,  and  conveysi 
them  to  the  fauces  or  back  part  of  the  mouth  behind  the 
teeth. 

Thcfe  motions  of  the  tongue  are  Iikewife  governed  by  the 
mufcles  and  membranes  inferted  in  the  os  hyoides  ; and  this 
bone  being  drawn  down  by  its  refpeCfive  mufcles,  depreftes 
the  tongue,  and  alfo  the  lower  jaw,  if  its  mufcles  he  relaxed. 
Thefe  mufcles  are  the  fterno  hyoidaeus,  fterno  thyroidacus, 
hyo-thyroidaeus,  thyro  pharyngaeus,  and  coraco* hyoidaeus. 

The  other  mufcles  which  eleyate  the  ps  hyoides,  together 
with  the  tongue,  are  the  Jiylo  glojfusy  fuftained  by  a peculiar  li- 
gament of  the  upper  jaw.  The  fylo-hjoidaeus^  and  fecond 
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hyoideust  which,  when  it  is  prefent,  refembles  the  former. 
AU  thefe  mufcles  draw  the  tongue  back,  but  laterally  they 
^vate  it.  The  mylohyoidaeus  elevates  the  tongue,  and  fixes 
it  in  making  various  motions,  or  in  like  manner  deprelTes 
the  jaw.  The  genlohyotdaeus^  being  a companion  of  the  genio- 
glofTus,  pulls  the  tongue  forward  out  of  the  mouth, 

- The  mufcles  of  the  cheeks  varioufly  move  and  prefs  the 
food  in  the  mouth.  Others  move  it  from  the  cavity  of  the 
cheeks  into  the  inner  cavity  of  the  mouth  behind  the  teeth, 
as  we  fee  in  the  buccinator  when  the  mouth  is  fhut.  Others 
open  the  mouth  for  receiving  the  food,  fuch  as  the  double- 
headed proper  elevator  of  the  upper  lip,  and  the  elevator 
anguli  oris  j to  which  add  the  zygomatici,  upper  and  lower ; 
the  buccinator,  deprefTor  anguli  oris,  and  depreflbr  labii  in- 
ferioris.  Others  again  clofe  the  lips,  that  the  food  received 
may  not  return  out  of  the  mouth ; as  the  orbicularis  of  each 
lip,  the  proper  deprefTor  of  the  upper  lip,  and  the  proper 
elevator  of  the  lower  lip,  and  that  which  ferves  in  common 
for  the  elevation  of  both. 

By  thefe  means  the  food,  ground  and  mixed  with  the  fali- 
va  into  a foft  pulp,  colle£led  from  all  parts  of  the  mouth  by 
the  tongue,  into  the  arched  fpace  between  the  teeth,  is  after- 
ward, by  the  expanfion  and  fuccefiive  prelTure  of  the  tongue, 
conveyed  backward  behind  the  teeth ; and,  in  this  aiStion, 
the  tongue  is  expanded  by  the  hyoglofli  and  genioglofli,  and 
rendered  a little  concave  by  the  ftyloglofTus.  And  from 
t^ience  it  is  next  conveyed  into  the  fauces.- 

For  the  tongue  being  raifed  by  the  ftyloglofli,  and  broadly 
applied  to  the  palate,  firft  by  its  apex,  then  alfo  infcnfibly  by 
its  pofterior  extremity,  prefTes  the  food  fucceffively  towards 
the  fauces,  which  at  that  time  only  afford  an  open  paffage. 
After  this,  the  thick  root  and  back  part  of  the  tongue  itfelf, 
by  the  forementioned  mufcles,  and  by  the  ftylohoidaei  and 
biventers  carried  backward,  preffes  down  the  epiglottis,  which 

VoL.  If.  B b Bands 


194 


Fart  VI. 


THE  MOUTH, 

ilands  up  behind  the  tongue,  connc^led  therewith  by  nume- 
rous membranes,  and  perhaps  by  fome  mufcular  fibres.  At 
the  fame  time,  the  mufcles  elevating  the  pharynx  all  a£t  to- 
gether ; fuch  as  the  biventer,  geniohyoideus,  geniogloffiis, 
ftylohyoidcus,  ftyloglofihs,  ftylopharyngeus,  and  the  other 
.elevators,  which  now  draw  the  larynx  upward  and  forward, 
that  the  epiglottis,  being  brought  nearer  to  the  convex  root 
of  the  tongue,  may  be  better  do  fed  or  deprefied.  Hence  it 
is  ncccfiary  toward  deglutition,  for  the  jaws  to  be  clofed,  that 
by  this  means  the  biventer  may  have  a firm  fupport,  and, 
together  with  the  mufcles  already  defcribed,  elevate  the  os 
hyoides.  Thus  the  epiglottis,  being  inverted,  fliuts  up  and 
clofcly  covers  the  pafiage  into  the  larynx,  over  which  the 
aliments  pafs,  as  over  a bridge,  into  the  fauces. 

The  pharynx  is  dilated  in  its  adion  by  the  powers  ferving 
to  its  elevation  ; fuch  as  the  Jiylopharyngeus^  the  thyre&palatinus^ 
and  it  clofely  furrounds  and  follows  the  drink,  on  each 
fide  of  the  epiglottis,  above  the  larynx,  that  it  may  from 
thence  fall  into  the  oefophagus. 

That  the  aliment  might  not  regurgitate  into  the  noftrils  at 
the  time  when  it  is  prefied  into  the  dilated  pharynx,  a move- 
able  velum  or  palate  is  Interpofed.  The  elevator  of  this 
velum,  with  its  companion,  forms  an  arch,  which  is  moveable 
with  the  palate  itfelf,  between  the  two  plates  of  the  thyreo- 
palatinus  mufcle,  fo  as  to  be  brought  into  a clofc  contad  with 
the  fides  of  the  nares  and  wdth  the  tubes,  that  none  of  the 
aliment  may  enter  into  either  of  them.  But  this  elevator 
does  not  feem  to  have  any  confiderable  adron  in  fwallowing. 
At  this  time  regurgitation  Into  the  noftrils  is  prevented  by  a 
conftridion  of  the  mufcles  of  the  pharynx,  together  with  a 
depreflure  of  the  thyreo-palatiruis,  which  then  manifeftly 
draws  the  moveable  velum  downward,  and  towards  the 
tongue  and  pharynx.  Add  to  thefe,  the  circumfiexus  palati 
mollis^  whid\  is  able  both  to  open  the  tube,  and  to  prefs  down 
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the  moveable  velum  of  the  palate.  Thus  the  pharynx  being 
contracted  like  a fphinCter,  drives  down  the  food,  without 
permitting  any  part  to  return  into  the  cavity  of  the  nares. 
Hence,  when  the  velum  of  the  palate  is  vitiated^  the  aliments 
regurgitate  into  the  noftrils,  and  a deafnefs  enfues. 

During  this  endeavour  to  deprels  the  food  by  the  pharynx, 
the  velum,  drawn  back  and  expanded,  is  pulled  down  towards 
the  tongue  by  the  aCtion  of  the  palato-pharyngei,  and  by  the 
circumflex  mufcles  of  the  foft  palate.  Thefe  mulcles,  toge- 
ther with  the  gloflb- palatines,  prefs  the  velum  againfl:  the 
protuberant  root  of  the  tongue,  and  intercept  any  return  to 
the  mouth  and  nofbils.  After  there  is  no  further  danger  of 
any  part  falling  into  the  trachea,  the  epiglottis  is  raifed  up 
again,  as  well  by  its  own  elafticity,  as  by  the  elevation  of 
the  tongue  itfelf,  by  which  it  is  drawn  forward.  Laftly,  the 
deprefled  uvula  is  raifed  by  the  azygos,  which  arifes  from  the 
tendons  of  the  circumflexi  mufcles  and  levator  of  the  foft 
palate. 

A littl^after  this  follows  an  attempt  to  urge  the  food 
downward,  which  is  exerted  by  the  conflriClor  mufcles  of  the 
pharynx  which  draw  the  fore  parts  towards  the  back,  and 
by  the  mufcles,  which  are  partly  tranfverfe,  and  partly  afeend 
into  the  poflerior  furface  of  the  pharynx,  Thefe  mufcles^ 
aCling  fucceflively  from  above  downv/ard,  according  to  their 
fituation,  drive  the  aliment  into  the  oefophagus.  At  the 
fame  time  the  deprefling  mufcles  of  the  larynx,  coraco- 
hyoidaeus,  fterno-hyoidaeus,  and  fterno-thyreoidaeus,  draw 
' down  the  larynx  forward,  and  lefieping  the  capacity  of  the 
pharynx,  urge  the  food  downward.  But  in  this  aClion,  as  the 
aliment  paffes  by  the  pofterior  rima  of  the  glottis,  the  arytae- 
noidei  contraCt  the  larynx  perpendicularly. 

As  various  dry  and  rough  bodies  are  frequently  fwallowed, 
it  was  necefiary  for  the  pharynx  to  be  dilatable,  and  not  very 
fenflble  of  pain  5 to  which  end  the  great  quantity  of  mucus, 

which 
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which  is  collected  in  all  parts  of  the  fauces,  greatly  conduces. 
Therefore,  in  general,  between  the  nervous  and  innermoft 
coat  of  the  pharynx,  a great  number  of  fimple  mucous  folli- 
cles or  cells  are  placed,  pouring  out  their  mucus  through 
fhort  mouths ; of  a foft,  and  fomewhat  watery  nature ; but 
ropy  and  vifeid,  abounding  with  oil  and  volatile  falts,  and 
more  earth  than  the  faliva  itfelf.  ^ 

The  aliments  are  moved  through  the  oefophagus  as  through 
'fen  intefline.  The  longitudinal  fibres,  afeending  to  the  carti- 
lages of  the  larynx,  dilate  the  gullet,  oppofitc  to  the  defeen- 
ding  morfel.  But,  when  it  is  received,  the  longitudinal  fibres 
equally  dilate  and  elevate  the  gullet  at  that  place  which  re- 
ceives it.  Then  that  part  of  the  oefophagus  where  the  mor- 
fel is  feated,  being  irritated,  contrails,  and  moves  the  food 
downward.  This  mufcle  is  ftrong,  and  very  irritable. 

The  upper  opening  of  the  ftomach  is  contra^led  or  com- 
prefled  in  fuch  a manner,  by  the  lower  mufcle  of  the  dia- 
phragm, in  every  infpiration,  as  to  confine  the  food  within 
the  ftomach,  and  diredi  it  in  every  exfpiration,  by  prefihre, 
naturally  towards  the  pylorus.  By  this  means,  the  ftomach 
is  fo  clofcly  ftiut,  that,  in  the  moft  healthy  man,  even  wind 
or  vapours  are  confined  within  it  j nor  do  they  ever  afeend 
but  by  a morbid  affection. 
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By  the  thorax  we  commonly  underftand  all  that  part  of 
the  body  which  anfwers  to  the  extent  of  the  fternum, 
ribs,  and  vertebrae  of  the  back,  both  outwardly  and  inward-* 

>y- 

The  thorax  Is  divided  into  the  anterior  part,  called  com- 
monly Xh&hreajl : the  pofterior  part,  called  the  back;  and  the 
lateral  prts,  called  the  right  and  left  ftdes. 

The  external  parts  of  the  thorax,  befidcs  the  Ikin  and 
membrana  adipofa,  are  principally  the  mammae  ; and  the 
mufcles  which  cover  the  ribs,  and  fill  the  fpaces  between 
them. 

The  mufclcs  are  the  pcflorales  roajores  and  minores,  fub- 
clavli,  ferrati  majores,  ftrrati  fuperiores  poftici,  latiilimi  dorfi, 
and  vertebrales;  and  to  thefe  we  may  add  the  mufcles  which 
cover  the  fcapula. 

The  internal  parts  of  the  thorax  are  contained  in  the  large 
cavity  of  that  portion  of  the  trunk  which  the  antients  called 
the  middle  venter^  but  the  moderns  name  it  limply  the  cavity 
of  the  hreaf.  This  cavity  is  lined  By  a membrane  named 
pleura,  which  forms  the  mediaftirium ; and  contains  the  heart 
and  lungs,  with  the  vefiels,  &.c.  which  go  in  or  from  them : 
Through  it,  likewife,  the  oefophagus  pafTes  to  the  ftomach  ; 
and  part  of  the  nerves  are  contained  in  it  which  go  to  the 
cootents  of  the  abdomen. 
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External  conformation  of  the  thorax.  The  whole  extent  of 
the  thorax  in  a living  fubje(5l  is  commonly  determined,  not 
only  by  the  fternum,  vertebrae  of  the  back  and  ribs,  but  alfo 
by  all  that  fpace  contained  between  the  articulations  of  the 
two  arms  with  the  fcapulae  and  claviculae ; and  in  this  fenfc 
the  outfide  of  the  thorax  is  broader  above  than  below,  in  a 
healthy  fubje^l,  who  has  a moderate  fhare  of  flelh  on  his 
bones. 

The  breadth  of  the  upper  part  of  the  breaft  is  owing  to  the 
pe£lorales  majores  and  latiflimi  dorli  viewed  dire<5lly  forward 
or  backward.  But,  when  we  take  a dire(St  lateral  view  of  the 
breaft,  it  appears  narrower  above  than  below,  not  only  in  an 
entire  rubje<ft,  but  even  after  every  thing  has  been  removed 
that  covers  the  lides  of  the  thorax,  and  in  the  fkeleton  it- 
felf. 

The  common  integuments  of  the  thorax  arc  the  fame  with 
thofe  of  the  abdomen  5 and  the  convex  fide  of  this  part  of  the 
body  is  likewife  covered  by  feveral  mufcles.  Anteriorly,  wc 
find  the  pc(ftorales  majores  and  minores,  a large  portion  of 
the  ferrati  majores,  the  fubclavli,  a portion  of  the  fcaleni  and 
of  the  obliqui  abdominis  externi.  Pofteriorly,  we  have  all 
the  mufcles  which  cover  both  fides  of  the  fcapula,  the  ferrati 
poftici,  and  a part  of  the  facro-Iumbares,  longi/fimi  dorfi, 
vertebrales,  See.  as  in  the  hiftory  of  the  mufcles.  Among  all 
the  external  parts  of  the  thorax,  only  two  are  peculiar  to  it 
in  the  human  body  5 namely,  the  two  eminences  called  mam^ 
waey  which  muft  therefore  be  deferibed  in  this  chapter. 

Cavit-^  of  the  thorax.  The  hard  parts  which  form  the  fides 
of  the  cavity  of  the  thorax,  arc,  the  twelve  vertebrae  of  the 
back,  all  the  ribs,  and  the  fternum.  The  foft  parts  which 
complete  the  fides  are,  the  membrane  called  pleura^  which 
lines  the  cavity,  and  the  mufculi  intercoftales,  fterno-coftalcs, 
and  diaphragma,  already  deferibed  among  the  mufcles. 
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All  thefe  hard  and  foft  parts,  taken  together,  rcprefent  a 
kind  of  cage,  in  fome  meafure  of  a conical  figure,  flatted  on 
the  forefide,  deprclTed  on  the  backfide,  and  in  a manner  divi- 
ded into  two  nooks  by  the  figure  of  the  vertebrae  of  the  back, 
and  terminated  below  by  a broad  arched  bafis  inclined  back- 
ward. The  intercoftal  mufcles  fill  up  the  interftices  between 
the  ribs,  and  fo  complete  the  fidcs  of  the  cavity : The  bafis 
is  the  diaphragm ; and  the  pleura  not  only  covers  the  whole 
inner  furface  of  the  cavity,  but,  by  forming  the  medlaftinum, 
divides  it  into  two,  one  on  the  right,  the  other  on  the  left. 

§ I.  Mammae. 

The  name  of  mammae ^ or  hreajls^  is  given  to  two  eminen- 
ces, more  or  lefs  round,  fituated  in  the  anterior,  and  a little 
toward  the  lateral  parts  of  the  thorax,  their  centre  or  middle 
part  lying  almoft  oppofite  to  the  bony  extremity  of  the  fixth 
true  rib  on  each  fide.  Their  fize  and  figure  vary  in  the  dif- 
ferent fexes  and  different  ages. 

In  children  of  both  fexes,  and  in  males  of  all  ages,  they  are 
commonly  no  more  than  cutaneous  tubercles,  or  foft  verrucae 
of  a reddilh  colour,  called  papillae  or  nipples  / each  of  them 
being  furrounded  by  a fmall,  thin,  and  pretty  broad  circle  or 
difk,  more  or  lefs  of  a brownifli  colour,  and  an  uneven  fur- 
face,  termed  areola. 

In  females  come  to  the  age  of  puberty,  which  k fome- 
tlmes  fooner,  fometimes  later,  a third  part  is  joined  to  the 
two  former,  which  is  a convex  protuberance,  n>ore  or  lefs 
round,  of  about  five  or  fix  fingers  in  breadth ; the  papilla 
and  areola  being  fituated  near  the  middle  of  its  convex  fur- 
face.  This  is  what  is  properly  called  mamma : and  it  may 
be  termed  the  body  of  the  brenjl^  when  compared  with  the 
other  two  parts.  It  increafes  with  age,  and  is  very  large  in 
women  with  child,  and  in  thofc  that  give  fuck.  In  old  age 

it 
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it  decreafes,  and  becomes  flabby,  lofing  its  flatural  conflftence 
and  folidity. 

Body  of  the  mamma.  The  body  of  the  mamma  is  partly 
glandular,  and  partly  cbnfifts  of  fat ; or  it  is  a gland  of  the 
conglomerate  kind,  furrounded  on  all  fides  with  cellular  fub*^ 
fiance  and  fat.  The  glandular  part  is  divided  into  little  mafl. 
fes,  feparated  alfo  by  fat,  and  again  fubdivided  into  fmall 
granulae,  from  which  the  iadlifcrous  du^ts  arife : The  cellu- 
lous  pelliculae  fupport  a great  many  blood-veflels,  lymphatics, 
and  ferous  or  ladliferous  du(fls,  together  with  the  fmall  glan- 
dular moleculac  already  mentioned;  all  of  them  being  clofe- 
ly  furrounded  by  two  membranes  continued  from  the  pellU 
culae. 

The  innermoft  of  thefe  two  membranes,  which  is  in  a 
manner  the  balls  of  the  body  of  the  mamma,  is  thick,  and 
almoft  flat,  adhering  to  the  mufculus  pe<5loralis  major.  The 
fecond,  or  external  membrane,  is  thinner,  forming  a parti- 
cular integument  for  the  body  of  the  mamma,  more  or  lefs 
convex,  and  adhering  clofely  to  the  ikin. 

The  corpus  adipofum  of  the  mamma>^  in  particular,  is  a 
fpongy  clufter,  more  or  lefs  interlarded  with  fat,  or  a collec- 
tion of  membranous  pelliculae,  which,  by  the  particular  dif- 
pofltion  of  their  outer  fldes,  form  a kind  of  membrane  in 
Ikapc  of  a bag,  in  which  all  the  reft  of  the  corpus  adipolum 
is  contained.  The  anterior  or  outer  portion  of  this  bag,  or 
that  which  touches  the  Ikin,  is  very  thin ; but  that  fide  next 
the  pecftoralis  major  is  thick. 

DuEliis  laEliferi,  The  glandular  body  contains  a white 
mafs,  which  is  merely  a colledlion  of  membranous  du(Sts, 
narrow  at  their  origin,  broad  in  the  middle,  and  which  con- 
tract again  as  they  approach  the  papilla,  near  which  they 
were  fuppofed  by  fome  to  form  a circle  of  communication ; 
but,  from  the  obfervations  of  the  lateft  anatomifts,  the  duCts 
have  little  or  no  communication  with  each  other  at  this 
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jplacc.  They  are  named  duEius  laBlfert ; and,  in  their  courfe, 
are  accompanied  by  a ligamentous  elaftic  fubftancc,  which 
terminates  with  them  in  the  nipple.  Both  this  fubftance,  and 
the  duels  it  contains,  are  capable  of  confiderable  extcnfion 
and  contradlion  ; but,  in  their  natural  ftate,  they  are  mode- 
rately corrugated,  fo  as  to  prevent  an  involuntary  flow  of 
milk,  tinlefs  the  diftending  force  be  very  great,  from  the  ac- 
cumulation of  too  great  a quantity. 

Areola,  The  coloured  circle  or  dilk,  already  mentioned,  is 
formed  by  the  flcih  ; the  inner  furface  of  which  fuftains  a 
great  number  of  fmall  glandular  moleculae,  of  that  kind 
which  Morgagni  calls  glandulae  fehaceai.  They  appear  very 
plainly  all  over  the  areola,  even  on  the  outfide,  where  they 
form  little  flat  heights  or  eminences,  at  different  diftances, 
quite  round  the  circle. 

Thefe  tubercles  are  perforated  by  fmall  holes,  through 
which  a kind  of  fcbaceous  matter,  more  or  lefs  liquid,  is 
poured  out,  to  defend  the  areoll  and  nipple.  Sometimes 
one  or  more  of  the  ladiferous  du£ls  have  been  found  to  ter- 
minate upon  the  furface  of  the  areola.  Hence  Morgagni  was 
led  to  think  that  the  glands  there  are  of  the  lactiferous  kind. 

Papilla,  The  tubercle  which  lies  in  the  centre  of  the  are- 
ola, is  termed  papilla^  or  the  nipple.  It  is  of  different  fizes  in 
different  ages  and  conftitutions,  and  in  the  different  condi- 
tions of  females  in  particular*  In  women  with  child,  or  who 
give  fuck,  it  is  large,  and  generally  longer  or  higher  than  it 
is  thick  or  broad  j and,  when  it  happens  to  be  fhort,  it  caufes 
great  uneafinefs  to  the  child. 

The  texture  of  the  nipple  is  fpongy,  elaftic,  and  liable  to 
divers  changes  of  confiftence,  being  fometimes  harder,  fome- 
times  more  flaccid.  It  feems  to  confift  chiefly  of  ligamentary 
fafciculi  5 the  extremities  of  which  form  the  bafis  and  apex 
of  the  nipple.  Thefe  fafciculi  appear  to  be  gently  folded,  or 
curled,  during  their  whole  length  5 and  if,  by  drawing  the 
Voi..  n»  Cc  fibres 
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fibres  out,  thefe  folds  be  deftroyed,  they  return  again  as  foon 
as  that  action  ceafes. 

Between  thefe  fpongy  and  elaftic  fafciculi,  from  twelve  to 
fifteen  or  twenty  particular  tubes  are  lodged  at  fmall  diftances 
from  each  other,  and  all  in  the  fame  direction.  Thefe  tubes 
go  to  the  balls  of  the  papilla,  and  run  through  the  apex  by 
the  fame  number  of  alnioft  imperceptible  holes  Or  orifice's ; 
and  as  they  are  clofely  united  to  the  elaftic  fafciculi,  they  are 
folded  in  the  fame  manner  with  them. 

The  body  of  the  papilla  is  covered  by  "a  thin  cutaneous 
production,  and  by,  tlie  epidermis.  Its  outer  furface  is  un- 
even, being  fuU  of  fmall  tubercles  and  wrinkles  5 among 
which,  thofe  near  the  circumference  of  the  nipple  feem  to 
have  a tranfverfe  or  annular  difpofition,  v^hich,  however,  is 
not  uniform. 

This  difpofition  or  direction  feems  to  be  owing  to  the  claf- 
tic  folds  already  mentioned  : And,  from  this  fimple  ftruc- 
ture,  it  is  eafy  to  explairf  how  infants,  in  fucking  the  nipple, 
and  women  in  drawing  the  teats  of  cows,  bring  out  the  milk. 
For  the  excretory  tubes,  being  wrinkled  in  the  fame  manner 
as  the  fafciculi,  do,'  by  thefe  wrinkles  or  folds,  as  by  fo  many 
valves,  hinder  the  milk  contained  in  the  dufts  from  flowing 
out  5 but,  when  the  nipple  is  drawn  and  elongated,  the  tubes 
lofe  their  folds,  and  the  paffage  becomes  ftraight.  Befidcs 
this,  when  they  are  drawn  with  a confiderable  force,  the 
whole  body  of  the  mamma  is  increafed  in  length,  and  con- 
trafled  in  breadth,  and  thereby  the  milk  is  prelFed  into  the 
open  tubes ; and  thus,  by  barely  prefling  the  body  of  the 
breaft,  the  milk  may  be  forced  toward  the  nipple,  and  even 
through  the  tubes.  Thofe  who  underftand  the  principles 
of  the  air-pump  will  more  readily  conceive  the  manner  in 
which  the  child  draws  out  the  milk. 

jirteriesy  vems^  nerves^  Sac,  The  arteries  and  veins,  diflri- 
buted  through  the  mammae,  are  ramifications  of  the  arterlae 
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and  venae  mammariae ; of  which  one  kind  comes  from  the 
fu belay iae,  and  are  named  mammarm  internal ; the  others, 
from  the  axillares,  called  p^ammarme  externa^, 

Thefe  yeffels  communicate  with  each  other,  with  thofe 
near  them,  and  with  the  vafa  eplgaftrica.  The  nerves  come 
chiefly  from  the  coftales,  and,  by  means  of  thefe,  communi- 
cate with  the  great  nervi  fympathetici.  The  mamma  has 
numerous  lymphatic  veflels,  which  Wrilberg  obferves  run  in 
two  fets : Moft  of  thefe  veflels  gradually  collect  into  a great 
plexus,  which  go  to  the  axillary  glands  j but  others  enter 
the  thorax,  through  the  interftices  of  the  ribs,  near  the  fler- 
num,  and  communicate  with  the  glands  behind  the  mam^ 
mary  velTels. 

J 3.  Pkurae  and  Media/linum» 

The  pleura  is  a membrane  which  adheres  very  clofel^  to 
the  inner  furface  of  the  ribs,  fternum,  and  mufculi  interco  fa- 
les,  fub-coflales,  and  fterno-coftales,  and  to  the  convex  fide 
of  the  diaphragm.  It  is  of  a very  firm  texture,  and  is  fup- 
plied  with  blood-veffels  and  nerves,  in  all  which  it  refem- 
bles  the  peritonaeum  5 and  likewife  in  Its  confifting  of  an 
inner  true  membranous  lamina,  and  a cellular  fubftance  on 
the  outfide. 

Each  fide  of  the  thorax  has  its  particular  pleura,  entirely, 
diflin^  from  the  other,  and  making,  as  it  were,  two  great 
bladders,  fituated  laterally  with  refpe£t  to  each  other  in  the 
great  cavity  of  the  fireafl:,  in  fuch  a manner  as  to  form  a 
double  feptum  or  partition  running  between  the  vertebrae 
and  the  fternum,  their  other  fides  adhering  to  the  ribs  and 
diaphragm. 

This  particular  duplicature  of  the  two  pleurae  is  termed 
mediaftinum.  The  two  laminae  of  which  it  confifts  are  clofeJy 
united  together  near  the  fternum  and  vertebrae;  but,  in  the 

middle^ 
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middle,  and  toward  the  lower  part  of  the  forefide,  they  are 
feparated  by  the  pericardium  and  heart,  as  we  fliall  fee  herc^. 
after.  A little  more  backward,  they  afe  parted  in  a tubular 
form  by  the  oefophagus,  to  which  they  ferve  as  a covering ; 
and  in  the  moft  pofterior  part  a triangular  fpace  is  left  be- 
tween the  vertebrae  and  the  two  pleurae  from  above  down- 
ward, which  is  filled  chiefly  by  the  aorta. 

Before  the  heart,  from  the  pericardium  to  the  fternum, 
the  two  laminae  adhere  very  clofely  ; and  there  the  mediaf- 
tinum  is  tranfparent,  except  for  a fmall  fpace  near  the  upper 
part,  where  the  thymus  is  fituated  ; fo  that  in  this  place  ther? 
is  naturally  no  interftice  or  particular  cavity.  The  apparent 
reparation  is  owing  entirely  to  the  common  method  of  railing 
the  fternnm,  as  was  plainly  demonftrated  by  Bartholinus,  in 
his  Treatifc  of  the  Diaphragm,  publifhed  at  Paris  in  1676. 

The  mediaftinum  does  not  commonly  terminate  along 
the  middle  of  the  infide  of  the  fternum,  as  was  commonly 
fuppofed.  Window  demondratcd,  in  the  year  1715,  to  the 
Royal  Academy  of  Sciences,  that  from  above  downward,  it 
inclines  toward  the  left  fide ; and  that  if,  before  the  thorax 
is  opened,  a fharp  inftrument  be  run  through  the  middle  of 
the  fternum,  there  will  be  almoft  the  breadth  of  a finger  be- 
tween the  inftrument  and  the  mediaftinum,  provided  that 
the  fternum  remain  in  its  natural  fituation,  and  the  cartilages 
of  the  ribs  be  cut  at  the  diftance  of  an  inch  from  it  on  each 
fide. 

From  all  this,  we  fee,  not  only  that  the  thorax  is  divided 
into  two  cavities  entirely  feparated  from  each  other  by  a 
middle  feptum,  without  any  communication  5 but  alfo  that, 
by  the  obliquity  of  this  partition,  the  right  cavity  is  greater 
than  the  left ; brut  there  are  exceptions  to  the  above  deferip- 
tions.  Lieutaud  fays  he  has  met  with  feveral  fubje<fts  in 
which  the  mediaftinum  defeended  along  the  middle  of  the 
fternum  j and  others,  where  it  was  inclined  to  the  left  fide. 

Sabatier 
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Sabatier  obfcrves  that  this  is  rare  ; but  he  has  likewife  met 
with  feveral  examples,  where  an  inftrument  thruft  through  the 
middle  of  the  flernum  got  into  the  left  cavity  of  the  thorax  t 
And  he  has  fometimes  feen  the  right  lamina  of  the  mediafti- 
num  fixed  to  the  middle  of  the  fternum,  while  the  left  on© 
was  fixed  oppofite  to  the  articulation  with  the  cartilages  of 
the  ribs ; a fpace  being  left  between  the  two,  which  was  filled 
with  cellular  fubftance,  iritermixed  with  fat.  From  hence 
we  may  judge  of  the  uncertainty  of  trepanning  the  fternum* 
which  the  antients  have  recommended  in  fome  cafes  of  ab- 
feeffes,  6tc.  between  the  layers  of  the  mediaftinurn* 

The  pleura  is  cqnnefled  to  the  membranous  portion  of  the 
flernum,  ribs,  and  mufejes  5 to  the  diaphragm,  pericardium, 
thymus,  and  veffels ; and,  in  a word,  to  whatever  lies  near 
its  convex  fide. 

The  furface  of  the  pleura  turned  to  the  cavities  of  the 
breaft  is  continually  moiftened  by  a lymphatic  ferofity  which 
tranfudes  through  the  pores  of  the  membranous  portion. 
This  fluid  is  faid  to  be  fccreted  by  imperceptible  glands ; but 
the  exiftence  of  thefe  glands  has  not  been  hitherto  demon- 
ftrated. 

Arteries  and  veins.  The  arteries  and  veins  of  the  pleura 
are  chiefly  ramifications  of  the  intercoftales ; and  thefe  rami* 
fleations  are  exceedingly  numerous,  and  for  the  moft  part  very 
fmall.  The  mammariae  internae  and  diaphragmaticae  like- 
wife  fend  branches  hither^  .which  communicate  very  frequent- 
ly with  thofe  that  come  from  the  intercoftals. 

, The  mediaftinum  has  particular  veflels,  called  arteriae  and 
venae  mediojiinae^  which  are  commonly  branches  of  the  fub- 
claviae.  The  mammariae  internae  fend  likewife  ramifications 
to  the  fore-part  of  it,  the  diaphragmaticae  to  the  lower  part, 
and  the  intercoftales  and  oefophageae  to  the  back-part. 

Nerves,  The  nerves,  which  are  few,  are  ramifications  of 
the  true  intercoftales.  Near  the  vertebrae  they  communicate 
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with  the  great  fympathctic  nerves,  and  but  very  little  with 
the  eighth  pair. 

life.  The  pleura  ferves  in  general  for  an  inner  integument 
to  the  cavity  of  the  thora^t*  The  mediaftinum  cuts  off  all 
communication  between  the  two  cavities,  and  hinders  one 
lung  from-  preffing  on  the  other  when  we  lie  on  one  fide.  It 
likewife  forms  receptacles  for  the  heart,  pericardium,  oefo- 
phagus,  &:c. ; and  it  is  continued  over  the  lungs  in  the  man- 
ner which  fhall  be  explained  hereafter. 

Before  we  leave  the  pleura,  it  mu  ft  be  obferved,  that  it 
adheres  firmly  to  the  ribs.  This  adhefion  keeps  the  pleura 
flretched,  and  hinders  it  frpm  flipping  or  giving  way.  It 
likewife  renders  this  membrane  extremely  fenfible  of  the 
leaft  reparation  caufed  by  coagulated  lymph  or  accumulated 
blood;  the  nervous  filaments  being  likewife,  in  this  cafe, 
very  much  comprefled  in  infpiration  by  the  fweiling  of  the 
Intercoftal  mufcles. 

J I . Thymus, 


The  thymus  i?  an  oblong  very  foft  glandular  body,  round 
On  the  upper  part,  and  divided  below  into  two  or  three  great 
lobes,  of  which  that  toward  the  left  fide  is  the  longeft.  In 
the  foetus  it  is  of  a large  fize,  lefs  in  children,  and  in  aged 
perfons  very  little.  In  children  it  is  of  a white  colour,  fome- 
times  mixed  with  red  ; but,  in  an  advanced  age,  its  colour  is 
generally  dark. 

The  greateft  part  of  the  thymus  lies  between  the  duplica- 
ture  of  the  fuperior  and  anterior  portion  of  the  raediaftinum, 
and  the  great  vcflels  of  the  heart ; from  whence  it  reaches 
a little  higher  than  the  tops  of  the  two  pleurae,  fo  that  fome 
part  of  it  is  out  of  the  cavity  of  the  thorax ; and  in  the  foe- 
tus and  in  children,  it  lies  as  much  without,  as  within  the 
thorax,  and  is  then  compoTed  of  numerous  lobules,  each 
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ihclofed  in  a thin  covering,  and  united  together  by  cellular^ 
fubftance ; Thefe  are  hollow  within ^ and  communicate  toi 
gether  fomewhat  like  the  cells  of  the  lungs;  but  they  contain 
a milky  fluid,  which  readily  appears  after  an  opening  is  made^ 
but  this  fluid  vaniflies  toon  after  birth.  Among  the  various 
opinions  about  the  ufe  of  this  fubftance,  fome  have  thought 
it  ferved  only  to  fill  a part  of  the  thorax  of  the  foetus  in  the 
collapfed  ftate  of  the  lungs,  bccaufe  its  fize  decreafes  after  the 
lungs  are  dilated. 

Its  particular  inward  ftruifture  and  fecretions  arO  not  as  yet 
fufficiently  known,  fo  as  to  enable  us  to  determine  its  ufes  ; 
which,  however,  feem  to  be  defigned  more  for  the  foetus  than 
for  adults.  It  has  vefTcls  belonging  to  it,  called  arterme  and 
*uenae  ihymteae;  which  are  branches  from  the  laryngaea  infe- 
rior  and  mammaria  interna. 

§ 5.  Pericardium, 

The  heart,  with  all  the  parts  belonging  to  it,  is  contained 
in  a membranous  capfula,  called  pericardium^  which  is  in  fome 
meafure  of  a conical  figure,*  and  fomewhat  bigger  than  the 
heart ; but  the  difference  muft  be  lefs  during  life  when  the 
heart  is  full  of  blood.  It  is  not  fixed  to  the  bafis  of  the  hearty 
but  round  the  large  veins  above  the  auricles,  before  they  fend 
off  the  ramifications,  and  round  the  large  arteries,  before  their 
divifions. 

The  pericardium  is  made  up  of  three  laminae,  the  middle 
and  chief  of  which  is  compofed  of  very  fine  tendinous  fila- 
ments, which  are  heft  feen  in  old  perfons ; they  are  clofely 
interwoven,  and  crofs  each  other  in  different  direflions.  The 
internal  lamina  feems  to  be  a continuation  of  the  outer  coat 
of  the  heart,  auricles,  and  great  veffcls.  The  trunks  of  the 
aorta  and  pulmonary  artery  have  one  common  coat,  which 
contains  them  both  as  in  a fheath,  aiid  Is  lined  01%  the  infide 
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by  a cellular  fubftance;  chiefly'  in  that  fpace  which  lies  Be- 
iween  where  the  trunks  are  turned  to  each  other,  and  the 
fides  of  the  {heath.  There  Is  but  a very  fmall  portion  of  the 
inferior  vena  cava  contained  in  the  pericardium. 

It  is  the  middle  lamina  ^hich  chiefly  forms  the  pericar- 
dium ; and  the  figure  of  this  bag  is  not  limply  conical,  its 
apex  of  point  being  very  found,  and  the  bafis  having  a par- 
ticular elbngatidh  which  furrounds  the  great  veflTels,  as  am- 
ply as  the  other  portion  furrounds  the  heart; 

The  pericardium  is  clofely  cohne^cd  to  the  diaphragm^ 
not  to  the  apex,  but  txaiflly  at  that  place  which  ainfwers  to 
the  flat  of  lowef  fide  of  the  heart ; and  it  is  a very  difficult 
matter  to  feparate  it  from  the  diaphragm  in  diflciftion,  the 
tendinous  fibres  of  the  one  fubftance  intermixing  with  thofe 
of  the  other.  This  adhering  portion  is  in  fome  meafure  of 
a triangular  Ihape,  anfwering  to  that  of  the  lower  fide  of  the 
heart ; and  the  reft  of  the  bag  lies  upon  the  diaphragm,  with- 
out any  adhefion. 

The  external  lamina,  or  cotnmOn  covering,  as  it  may  more 
properly  be  called,  is  formed  by  the  duplicature  of  the  me- 
diaftinum.  It  adheres  to  the  proper  bag  of  the  pericardium 
by  the  intervention  of  the  cellular  fubftance  in  that  duplica- 
ture, but  leaves  it  where  the  pericardium  adheres  to  the  dia- 
phragm, on  the  upper  furface  of  which  it  is  fpfead^  as  beirig 
a continuation  of  the  pleura. 

The  internal  lamina  is  perforated  by  an  infinite  number  of 
very  fmall  holes,  through  which  a ferous  fluid  continually 
tranfudes,  in  the  fame  manner  as  in  the  peritoneum ; there 
being  no  glands  for  this  purpofe,  as  fome  have  fuppofedi 
The  pericardium,  at  its  fore  part,  receives  arteries  from  the 
mammaria  interna,  and  diaphragmatica : The  lower  part  is 
fupplied  by  the  diaphragmatica,  while  the  pofterior  furface 
has  branches  from  the  fubclavia,  from  the  mammaria,  and 
from  the  ^lorta,  &C4  The  veins  correfpond  with  the  arteries, 
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excepting  Tome  which  go  to  the  vena  azygos.  The  nerves 
are  chiefly  from  the  eighth  pair,  and  great  fympathetics. 
This  fluid  being  gradually  collected  after  death,  makes  what 
is  called  aqua  pericardii ^ which  is  found  in  confiderable  quan- 
tities in  opening  dead  bodies  while  they  remain  frefli  Some- 
times it  is  of  a reddilh  colour,  which  may  be  owing  to  a 
tranfudation  ot  blood  through  the  fine  membrane  of  the  au- 
ricles. 

§ 6.  Of  the  Heart, 

Situation  in  general  and  conformation.  The  heart  is  a mufi- 
cular  body,  fituated  in  the  cavity  of  the  thorax,  on  the  an- 
terior part  of  the  diaphragm,  between  the  two  laminae  of 
the  mediaftinum.  It  is  nearly  of  a conical  figure,  flatted  on 
the  fides,  round  at  the  top,  and  oval  at  the  bafis.  Accor- 
dingly we  confider  in  the  heart,  the  bafis  5 apex ; two  edges, 
the  one  right  and  the  other  left;  and  two  fides,  one  of  which 
is  generally  flat  and  inferio/,  the  other  more  convex  dnd  fu- 
perior. 

Befides  the  mufcular  body,  which  chiefly  forms  what  we 
call  the  hearty  its  bafis  is  accompanied  by  two  appendices, 
called  auriculae y and  by  large  blood  veflTels ; of  which  hereaf- 
ter : And  all  thefc  are  included  in  the  pericardium. 

The  heart  is  hcllow  within,  and  divided  by  a feptu'm 
which  runs  between  the  edges  into  two  cavities,  called  ven- 
iriculi  >•  one  of  which  is  thick  and  fblid  ; the  other  thin  and, 
foft.  This  latter  is  generally  termed  the  right  ventricle y the 
other  the  left  ventricle;  though,  in  their  natural  fituaiion,  the 
right  ventricle  is  placed  more  anteriorly  than  the  left,  as  we 
fhall  fee  hereafter. 

Each  ventricle  opens  at  the  bafis  by  two  orifices  ; one  of 
which  anfwers  to  the  auricles,  the  other  to  the  mouth  of  a 
large  artery ; and  accordingly  one  of  them  may  be  termed 
VoL.  ir.  D d the 
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the  auricular  orifice^  the  other  the  arterial  orifice.  The  right 
ventricle  opens  into  the  right  auricle,  and  into  the  trunk  of 
the  pulmonary  artery ; the  left  into  the  left  auricle,  and  into 
the  great  trunk  of  the  aorta.  At  the  edges  of  thefe  orifices 
are  found  feveral  moveable  pelliculae,  called  valves  by  anato- 
mies i of  which  fome  are  turned  inward  toward  the  cavity  of 
the  ventricles,  called  trigloehines,  or  tricufpides ; others  are 
turned  toward  the  great  vcflels,  called  femilunares^  or figmoU 
dales.  The  valvulae  tricufpides  of  the  left  ventricle  are  like- 
wile  termed  mitrales, 

Veutriculi,  The  inner  furface  of  the  ventricles  is  very  un- 
even, many  eminences  and  cavities  being  obfervabk  in  it. 
The  mofi:  confidcrable  eminences  are  thick  fielhy  productions, 
called  columnae.  To  the  extremities  of  thefe  pillars  are  faf- 
tened  leveral  tendinous  cords,  the  other  ends  of  which  are 
joined  to  the  valvulae  tricufpides.  There  are  likewife  other 
fmall  fhort  tendinous  ropes  along  both  edges  of  the  feptutn 
between  the  ventricles.  Thefe  Imall  cords  lie  in  an  oblique 
tranfverfe  fituation,  and  form  a kind  of  net  work  at  different 
diftances. 

The  cavities  of  the  inner  furface  of  the  ventricles  are  fmall 
deep  foffulae  or  lacunae  placed  very  near  each  other,  with 
fmall  prominent  interftices  between  them.  The  greateft  part 
of  thefe  lacunae  are  orifices  of  the  venal  duCls,  to  be  deferib- 
ed  hereafter. 

Strutlure  of  the  ventricles.  The  flefhy  or  mufcular  fibres, 
of  which  the  heart  is  made  up,  are  difpoled  in  a very  Angu- 
lar manner,  efpecially  thofe  of  the  light  or  anterior  ventricle  ^ 
being  either  bent  into  arches  or  folded  into  angles. 

The  fibres  which  are  folded  into  angles  are  longer  than 
thofe  which  are  only  bent  into  arches.  The  middle  of  thefe 
arches,  and  the  angles  of  the  folds,  are  turned  toward  the 
apex  of  the  heart,  and  the  extremities  of  the  fibres  toward 
the  bafis.  Thefe  fibres  differ  not  only  m length,  but  in  their 
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dire(Slions,  which  arc  very  oblique  in  all,  but  much  more  fo 
in  the  long  or  folded  fibres  than  in  the  Ihort  ones,  which  are 
(imply  bent. 

It  is  commonly  faid  that  this  obliquity  reprefents  the  figure 
8;  but  the  comparlfon  is  very  falle,  and  can  only  agree  to 
fomc  bad  figures  drawn  by  perlbns  ignorant  of  the  laws  of 
■perfipe^five. 

All  thefe  fibres,  regard  being  had  to  their  different  obli- 
quity and  length,  are  difpofed  in  fuch  a manner,  as  that  the 
longefl:  form  partly  the  mofir  external  ftrata  on  the  convex 
fide  of  the  heart,  and  partly  the  mod  internal  on  the  con- 
cave fide ; the  middle  of  the  arches  and  the  angles  meeting 
obliquely  and  fucceffively  to  form  the  apex. 

The  fibres  fituated  within  thefe  long  ones  grow  gradually 
fliorter  and  firaighter  all  the  way  to  the  bafis  of  the  heart, 
where  they  are  very  fhort,  and  very  little  incurvated.  By 
this  difpofition  the  fides  of  the  ventricles  are  very  thin  near 
the  apex  of  the  heart,  and  very  thick  toward  the  bafis. 

Each  ventricle  is  compofed  of  its  proper  diliinct  fibres  ; 
but  the  left  ventricle  has  many  more  than  the  right,  its  fub- 
fiance  being  confidcrably  thicker.  Where  the  two  ventricles 
are  joined,  they  form  an  impervious  leptum  which  belongs 
equally  to  both.  Oppofite  to  this  leptum  a groove  is  leen 
on  the  outfide  of  the  heart ; one  running  longitudinally  on 
its  upper,  the  other  on  its  under  furface : In  thefe  grooves 
the  great  branches  of  the  coronary  arteries  and  veins  are 
lodged. 

There  is  this  likewlfe  peculiar  to  the  left  ventricle,  that 
the  fibres  which  form  the  innermoft  firatum  of  its  concave 
fide,  form  the  ourermoft  firatum  of  the  whole  convex  fide 
of  the  heart,  which  confequentiy  is  common  to  both  ven- 
tricles; fo  that,  by  carefully  unravelling  all  the  fibres  of  the 
heart,  we  find  it  to  be  made  up  of  two  bags  contained  in  a 
third. 
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The  anterior  or  right  ventricle  is  fomewhat  larger  than 
the  poflerlor  or  left,  as  was  well  obferved  by  the  antients, 
and  clearly  demonftrated  by  M.  Helvetius.  The  left  is  a 
' little  longer  than  the  right,  and  in  fon?e  fubje^ls  they  end 
exteriorly  in  a kind  of  double  apex.  But  it  appears  from 
experiments,  that  the  inequality  between  the  parts  of  the 
right  and  thofe  of  the  left  fide  of  the  heart  are  not  fo  great 
during  life  as  after  death;  for,  in  the  hearts  of  animals  killed 
by  cutting  acrofs  the  velfels  of  the  neck,  and  in  thofe  of  per- 
fons  who  have  died  in  battle  from  a wound  in  the  vena  cava 
or  pulmonary  artery,  the  inequality  is  lefs  than  we  co.nmonly 
find  it.  This  was  firfi:  obferved  by  M,  VieulTens  profefTor  of 
anatomy  at  Altorf. 

Sabatier  has  niade  numerous  experiments  on  animals,  the 
refult  of  which  is  nearly  the  fame  with  that  mentioned  above. 

All  the  fibres  are  not  diredled  the  fame  way,  though  they 
are  all  more  or  lefs  obirque : For  fome  end  toward  the  right, 
others  toward  the  left,  fome  forward,  fome  backward,  and 
others  in  the  intermediate  places;  fo  that,  in  unravelling 
them,  we  find  that  they  crofs  each  other  gradually,  fome- 
times  according  to  the  length  of  the  heart,  and  fometimes 
according  to  its  breadth. 

The  tubes  wdilch  crofs  each  other  tranfveiTely  are  much 
more  numerous  than  thofe  which  crofs  longitudinally;  which 
ought  to  be  taken  notice  of,  that  we  may  redlify  the  fade  no- 
tions that  have  been  entertained  concerning  the  motion  of  the 
heart,  namely,  that  it  is  performed  by  a contortion  or  twifl- 
jng  like  that  of  a ferew,  or  that  the  heart  is  fliortened  in  the 
Fime  of  contraeSlion,  and  lengthened  in  dilatation. 

The  fibres  which  compofe  the  inner  or  concave  furfacc  of 
the  ventricles  do  not  all  reach  to  the  bafis,  fome  of  them  run- 
ning into  the  cavity,  and  there  forming  the  flefhy  colum- 
nae,  to  which  the  loofe  floating  portion  of  the  tricufpidal  val- 
ves Is  faftened  by  tendinous  ropes. 
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Befides  thefe  flefhy  pillars,  the  internal  fibres  form  a great 
many  eminences  and  depreffions,  which  not  only  render  the 
inner  furface  of  the  ventricles  uneven,  but  give  it  a great  ex-.- 
tent  within  a finall  compafs.  Some  of  thcle  deprefiions  are 
the  orifices  of  the  venal  dudls  found  in  the  fuWlance  of  the 
ventricles,  which  have  been  already  mentioned.  The  cir- 
cumferences of  the  great  openings  at  the  babs  of  the  heart 
are  tendinous-  and  may  be  looked  upon  as  the  common  ten- 
don of  all  the  flefliy  fibres  of  which  the  Ventricles  are  com* 
pofed. 

Vahulae,  The  valves  at  the  orifices  of  the  ventricles  arc 
of  two  kinds : One  kind  allows  tne  blood  to  enter  the  hearty 
and  hinders  it  from  going  out  the  fame  way ; the  other  kind 
allows  the  blood  to  go  out  of  the  heart,  but  hinders  it  from 
returning.  The  valves  of  the  firfl  kind  terminate  the  auri- 
culae; and  thofe  of  the  fecond  lie  in  the  openings  of  the  great 
arteries.  The  firft  are  termed  femilutiar  or  Jtgmotdal  valves  ; 
the  others,  trlglochines^  trkitjpidal^  or  mitral. 

The  tricufpidal  valve  of  the  right  ventricle  is  of  a circular 
form,  and  is  fixed  to  the  opening  of  the  auricle,  while  the 
other  end  is  attached  to  the  internal  furface  of  the  ventricle. 
The  circular  membrane  of  the  valve  foon  divides  into  many 
parts,  three  of  which  are  more  confiderable  than  the  refl  ; 
and  thefe  have  got  the  name  of  tricufpid  valves^  though  they 
are  now  generally  confidered  as  forming  one.  That  which 
is  next  the  mouth  of  the  pulmonary  artery  is  the  largeflr,  and 
fome  anatouiifts  thmk  that  it  prevents  the  blood  from  get- 
ting into  the  artery  while  the  ventricle  is  filling.  It  has 
three  triangular  produdlions,  very  fmooth  and  polifhed  on 
that  fide  wdaich  is  turned  tow^ard  the  auricle ; but  on  the  fide 
next  the  cavity  of  the  ventricle,  they  have  feveral  membra- 
nous and  tendinous  expanfions,  and  their  edges  are  notched 
or  indented.  The  valve  of  the  auricular  orifice  of  the  left 
ventricle  is  of  the  lame  fhape  and  Arudlure,  but  it  is  only 
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divided  into  two  parts  ; and,  from  fome  fmall  rcfemblance 
to  a mitre,  has  been  named  miiralis.  That  which  is  next  the 
mouth  of  the  aorta  is  the  iargelt. 

The  femilunar  valves  are  fix  in  number,  three  belonging  to 
each  ventricle,  fituated  at  the  mouths  of  the  great  arteries ; 
and  they  may  be  properly  enough  named  valvulag  arteriales. 
Their  cbncave  fides  are  turned  toward  the  cavity  of  the  arte- 
ries, and  their  convex  fides  approach  each  other.  In  exami- 
ning them  with  a microfcope,  we  find  flefhy  fibres  lying 
in  the  duplicaiure  of  the  membranes  of  which  they  are  com- 
pofed. 

They  are  truly  femilunar,  or  in  form  of  a crefcent,  on  that 
fide  by  which  they  adhere ; but  their  loofe  edges  are  of  a dif- 
ferent figure,  each  of  them  reprefenting  two  fmail  crefcents  ; 
the  two  extremities  of  w’kich  meet  at  the  middle  of  this  edge, 
and  tliere  form  a kind  of  fmall  papilla,  firft  defcribed  by 
Arantius,  and  afterwards  by  Morgagni,  and  therefore  named 
from  them. 

The  aorta  in  general.  The  great  artery  that  goes  out  from 
the  left  ventricle,  is  termed  aorta.  As  it  goes  out,  it  turns 
a little  toward  the  right,  and  then  bends  obliquely  back- 
ward, to  form  what  is  called  aorta  de/cendens ; which  we 
fiiall  have  occafion  to  mention  again  hereafter.  At  the  bc- 
* ginning  of  the  aorta,  and  behind  the  femilunar  valves,  three 
elevations  are  obferved  on  the  outfide : Thefc  correfpond  to 
an  equal  number  of  pits  on  the  infi^  which,  from  the  dif- 
coverer,  have  been  called  finufes  of  Valjaha,  Their  ufe  is  not 
well  known.  From  about  the  middle  of  the  convex  fide  of 
this  curvature  three  great  branches  arife,  which  furnilh  an 
infinite  number  of  ramifications  to  the  head  and  upper  ex- 
tremities of  the  body  ; as  the  defcending  aorta  does  in  the 
fame  manner  to  the  thorax,  abdomen,  and  lower  extremities. 

The  arieria  pulmonaris  in  general.  The  trunk  of  the  ar- 
tery which  goes  out  from  the  right  ventricle  is  called  arteria 
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pulmonaris.  This  trunk,  as  it  is  naturally  fituated  in  the  tho- 
rax, runs  firft  of  all  dire^lly  upward  for  a fmall  fpace  ; then 
divides  laterally  into  two  principal  branches,  one  for  each 
lung ; that  which  goes  to  the  right  lung  being  the  longeft, 
for  a reafon  that  fliall  be  given  hereafter. 

Jjuriculae,  The  auricles  are  niuicular  bags  fituated  at  the 
balls  of  the  heart,  and  their  capacities  are  in  proportion  to 
thofe  of  their  refpeiftive  ventricles ; one  towards  the  right 
ventricle,  the  other  towards  the  left,  and  joined  together  by 
an  inner  feptum  aud  external  communicating  fibres,  much  in 
the  fame  mai  ner  with  the  ventricles ; one  of  them  being  na- 
med the  right  auricle^  the  other  the  lejt.  They  are  very  un- 
even on  the  inlide,  but  fmoother  on  the  outlide  ; and  termi- 
nate in  a narrow,  flat,  indented  edge,  reprelenting  a cock’s 
comb,  or  in  fome  mealure  the  ear  pf  a dog  This  properly 
gets  the  name  of  auricky  the  larger  and  fmooth  part  of  the 
cavity  being  called  fi7ms  venofus  ; bur,  as  the  two  parts  make 
one  general  cavity,  the  name  ot  auricle  is  commonly  applied 
to  the  whole.  They  open  into  the  orifices  of  each  ventricle, 
called  auricular  orifices ; and  they  are  tendinous  at  their  open-  ^ 
ing,  in  the  fame  manner  as  the  ventricles. 

The  right  auricle  is  larger  than  the  left ; and  it  joins  the 
right  ventricle  by  a common  tendinous  opening,  as  has  been 
already  oblerved.  It  has  two  other  openings  united  into  one, 
and  formed  by  tv/o  large  veins  which  meet  and  terminate 
there,  almoft  in  a dircdl  line,  called  vena  cava  fuperior  and 
inferior,  Highmore  has  deferibed  an  eminence  in  form  of  a , 
valve,  placed  bef’ween  the  mouths  of  the  two  venae  cavac  : 
This  he  fuppofed  direfls  the  blood  from  the  veins  into  rhe 
auricle.  Afterwards  Lower  deferibed  and  delineated  it ; and . 
other  anatomifts  have  called  it  tuberculum  Lovueriy  till  Mor- 
gagni denied  its  exiftence  in  the  human  fubjedt  At  the 
mouth  of  the  inferior  cava  we  find  a membrane  in  form  of  a 
crefeent,  deferibed  by  EuflacUius,  aad  name  d from  him.  Its 
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convex  edge  is  fixed  to  th*e  union  of  the  vein  and  the  right 
auricle,  while  its  concave  edge  is  turned  upwards  over  the 
mouth  of  the  vein.  It  is  moft  complete  in  the  foetus  ; but  it 
is  found  likewife  in  perfons  of  advanced  age,  though  it  fome- 
times,  from  ufe,  has  a reticular  appearance.  It  is  faid  to  pre- 
vent the  blood  in  the  auricle  from  returning  into  the  cava  ; 
but  it  has  a different  ufe  in  the  foetus.  The  notched  edge 
of  this  auricle  terminates  obliquely  in  a kind  of  obtufe  point, 
which  is  a fmall  particular  prodinSbon  of  the  great  bag,  and 
is  turned  toward  the  middle  of  the  bafis  of  the  heart. 

The  whole  inner  furface  of  the  right  auricle  is  uneven,  by 
reafon  of  a great  number  of  prominent  lines  which  run  acrofs 
the  fides  of  it,  and  communicate  with  each  other  by  fmallcr 
lines,  which  lie  obliquely  in  the  interftices  between  the  for- 
mer. The  lines  of  the  firh  kind  reprefent  trunks ; and  thofe 
of  the  other,  fmall  branches  in  an  oppolite  dire^lion  to  each 
other.  In  the  interftices  between  thefe  lines,  the  fides  of  the 
auricle  are  very  thin,  and  almoft  tranfparent,  feeming  to  be 
formed  merely  by  the  external  and  internal  coats  of  the  auri- 
cle joined  together,  efpecially  near  the  point. 

The  left  auricle  is,  in  the  human  body,  a kind  of  mufeu- 
lar  bag  or  refervoir, , of  a confiderable  thicknefs,  and  un- 
equally fquare,  into  which  the  four  venae  pulmonares  open, 
and  which  has  a diftin^l  appendix  belonging  to  it,  like  a third 
fmall  auricle.  This  bag  is  very  even  on  both  lurfaces,  and  is 
therefore  called  Jtnus  venofiis ; but,  to  diftinguifh  it  from  the 
one  on  tli«  right  fide,  it  is  called  fmus  venofus  fmifier.  How- 
ever, the  bag  and  appendix  have  but  one  common  cavity  % 
and  therefore  they  may  fiill  be  both  comprehended  under  the 
common  name  of  the  left  auricle.  In  men,  the  fmall  portion 
may  likewife  be  named  the  appendix  of  the  left  auricle ; but,  in 
other  animals,  the  cafe  is  difterent. 

This  Imall  portion  or  appendix  of  the  left  auricle  Is  of  a 
different  ftruifture  from  that  of  the  bag  or  large  portion.  Ex- 
teriorly, 
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teriorly,  it  refembks  a fmail  oblong  bag,  bent  different  ways, 
and  indented  quite  round  the  edges.  Interiorly,  it  is  like  the 
inlide  of  the  right  auricle.  The  whole  common  cavity  of  the 
left  auricle  is  (mailer  in  an  adult  fubje<51;  than  that  of  the 
right ; and  the  ilelhy  fibres  of  this  left  auricle  crofs  each 
other  obliquely,,  in  firata  differently  dilpofed. 

Arteriae  et  venae  coronarlae,  Befides  the  great  common  vef- 
fels,  the  heart  has  veffels  peculiar  to  itfelf,  called  the  coronary 
arteries  and  veins^  becaule  they  in  fome  meafure  crown  the 
bafis  of  the  heart.  The  coronary  arteries,  which  are  two  in 
number,  go  out  from  the  beginning  of  the  aorta,  and  after- 
wards (pread  themfelves  round  the  bafis  of  the  heart,  to  the 
fubfiance  of  which  they  fend  numerous  ramifications. 

Vieuffens  believed  that  fome  of  the  branches  of  the  coro- 
nary artery  opened  into  the  cavities  of  the  ventricles  and  au*- 
ricles ; for,  by  throwing  a fine  injection  into  thefe  arteries, 
he  found  it  run  out  on>all  tides  of  the  right  ventricle  and  au- 
ricle. Thebefius  being  nearly  of  the  fame  opinion,  endea- 
voured to  prove  that  there  were  veins  which  carried  part  of 
the  blood  from  the  coronary  arteries  immediately  into  the  ca- 
vities of  the  heart  ; and  thefe  have  therefore  got  the  name  of 
veins  of ‘Thebefius y though  he  is  not  the  firfi:  difcoverer.  Win- 
flow,  Haller,  and  feveral  others,  defcribe  fuch  veins;  but 
Duverney,  after  injecTng  the  heart  of  an  elephant,  doubts  of 
their  exiftencc.  Senac,  who  has  paid  much  attention  to  this. 
fubje<^,  denies  it  altogether;  and  Sabatier  coincides  with  him 
in  opinion. 

There  are  feldom  more  than  two  arteries ; of  which  one 
lies  toward  the  right,  the  other  toward  the  left  of  the  an- 
terior third  part  of  the  circumference  of  the  aorta.  The  right 
coronary  artery  runs  in  between  the  bafis  and  right  auricle, 
all  the  way  to  the  flat  fide  of  the  lieart,  and  fo  goes  halfway 
round.  The  left  artery  has  a like  coiirfe  between  the  bails 
and  left  auricle ; and,  before  it  runs  on  tlie  bafis,  it  fends  olF 
a capital  branch,  which  runs  in  between  the  two  ventricle^. 
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Another  principal  branch  goes  off  from  the  union  of  the  two 
arteries  on  the  flat  fide  of  the  heart  5 which  running  to  the 
apex,  there  joins  the  other  branch. 

The  coronary  veins  are  difbributcd  exteriorly,  much  in  the 
flame  manner.  The  largeft:  opens  into  the  pofterior  inferior 
part  of  the  right  auricle,  by  an  orifice  which  is  furnilhed 
with  a valve,  firfi:  defcribcd  by  Euftachius.  Befides  the  co- 
ronary veins,  the  heart  has  other  anterior  veins,  which  have 
been  called  by  Vieuflens  venae  innominatae.  Some  of  them  go 
into  the  right  auricle,  others  end  in  the  right  ventricle*;  and 
there  are  other  veins  ft  ill  fmaller,  which  arc  found  in  the 
flubftance  of  the  heart,  and  which  terminate  in  the  right  fi- 
nus  and  auricle. 

The  nerves  of  the  hearty  are  from  the  par  vagum  and  great 
fympathctics : Thefe  form  the  cardiac  plexus,  which  fends 
off  branches  to  the  pericardium,  to  the  roots  of  the  great  vefl- 
flels,  and  are  fpent  at  laft  on  the  different  parts  of  the  heart. 

Particular  Jituation  of  the  heart.  The  heart  lies  almoft  tranfl- 
verfely  on  the  diaphragm,  the  greateft  part  of  it  being  in  the 
left  cavity  of  the  thorax,  and  the  apex  being  turned  toward 
the  bony  extremity  of  the  fixth  true  rib.  The  bafis  is  toward 
the  right  cavity  and  both  auricles,  efpecially  the  right,  reft 
on  the  diaphragm ; but  the  fituation  of  the  heart  during  life 
changes  a little,  according  to  the  ftate  of  refpiration,  and  to 
the  pofition  of  the  body. 

The  origin  or  baflis  of  the  pulmonary  artery  is,  in  this  na- 
tural fituation,  the  higheft  part  of  the  heart  on  the  forefide  5 
and  the  trunk  of  this  artery  lies  in  a perpendicular  plane. 
Which  may  be  conceived  to  pafs  between  the  fternum  and  the 
flpina  dorfi.  Therefore  fome  part  of  the  bafis  of  the  lieart  Is- 
in  the  right  cavity  of  the  thorax ; and  the  reft,  all  the  way  to 
the  apex,  is  in  the  left  cavity;  and  it  is  for  this  reafon  that 
the  inediaftinum  is  turned  toward  that  fide. 

According  to  this  true  and  natural  fituation  of  the  heart, 
the  parts  commonly  faid'  to  be  on  the  right  fide  arc  rather 
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anterior,  and  thofe  on  the  left  fide  pofterior ; and  that  fide 
of  the  heart  which  is  thought  to  be  the  forefide  is  naturally 
the  upper  fide,  and  the  backfide  confequently  the  lower  fide. 

The  lower  fide  is  very  flat,  lying  wholly  on  the  diaphragm  5 
but  the  upper  fide  is  a little  convex  through  its  whole  length, 
in  the  dire<Slion  of  the  feptum  between  the  ventricles.  And 
it  may  be  proper  here  to  remark,  that,  though  commonly  re- 
ceived terms  of  art  may  be  flill  retained,  yet  it  is  necefiary  to 
prevent  their  communicating  falfe  ideas  to  thofe  who  have 
not  had  an  opportunity  of  making  obfervations  tliemfelves,  or 
of  being  inftrufled  by  others. 

Ufes  in  general.  The  heart,  and  the  parts  belonging  to  it, 
are  the  principal  inftruments  of  the  circulation  of  the  blood. 
The  two  ventricles  ought  to  be  confidered  as  two  fyringes,  fb 
clofely  joined  together  as  to  make  but  one  body,  and  furnifh- 
ed  with  fuckers  placed  in  contrary  direflions  to  each  other, 
lo  that  by  drawing  one  of  them  a fluid  Is  let  in,  and  forced 
out  again  by  the  other. 

The  heart  is  compoftd  of  a fubftance  capable  of  contracSlIon 
and  dilatation.  When  the  flefliy  fibres  of  the  ventricles  are 
contracted,  the  two  cavities  are  kffened  in  an  equal  and  dt- 
reef  manner,  not  by  any  contortion  or  twilling,  as  the  falfe 
refemblance  of  the  fibres  to  a figure  of  8 has  made  anatomiftti 
imagine.  For,  if  we  conlider  attetitively  in  how  many  dif" 
ferent  diredlions,  and  in  how  many  places,  thefe  fibres  crofs 
each  other,  as  has  been  already  obferved,  we  mult  lee  clearly 
that  the  whole  firudlure  tends  to  make  an  even,  direiSi,  and 
uniform  contraction,  more  according  to  the  breadth  or  thick- 
nefs,  than  according  to  the  length  of  the  heart ; becaufe  the 
number  of  fibres  fiiuated  tranfverfely  is  much  greater  than 
the  number  of  longitudinal  fibres. 

The  fief  by  fibres  thus  contracted  do  the  office  of  fuckers, 
by  preifing  upon  the  blood  contained  in  the  ventricles  5 
which  blood  being  thus  forced  toward  the  bafis  of  the  heart, 
prefTes  the  tricufpidal  valves  againfl  each  other,  opens  thele- 
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milunares,  and  riifhes  with  impetuofity  through  the  arteries 
and  their  ramifications,  as  through  fo  many  elaflic  tubes- 
^yjlole.  The  blood  thus  pufiied  out  by  the  contraction  of 
the  ventricles,  and  afterwards  prefied  by  the  ei^jftic  arteries, 
enters  the  capillary  vefieis,  and  is  from  thence  forced  to  re- 
turn by  the  veins  to  the  auricles,  which,  like  retirements, 
porches,  or  antichambers,  receive  and  lodge  the  blood  return- 
ed by  the  veins  during  the  time  or  a new  contraCdion.  This 
contraction  of  the  heart  is  by  anatomilds  Xtrmtd /yjlsle. 

Dinjhle.  The  contraction  or  fyiiole  of  the  ventricles  ceafes 
immediately,  by  the  relaxation  of  their  fleihy  fibres  j and,  in 
that  time,  the  auricles  which  contain  the  venal  blood,  being 
contracted,  force  the  blood  through  the  tricufpidal  valves  into 
the  ventricles,  the  fides  of  which  are  thereby  dilated,  and 
their  cavities  eiibrged.  This  dilatation  is  termed  dinjiole^ 
CArculatidn,  In  this  manner  does  the  heart,  by  the  alter- 
nate lyftole  and  diaftole  of  its  ventricles  and  auricles,  pulh  the 
blood  through  the  arteries  to  all  the  parts  of  the  body,  and 
receive  it  again  by  the  veins.  This  is  called  the  circulation  of 
the  hkody  which  is  carried  on  in  three  different  manners. 

I'he  firlf  and  mod:  univerfal  kind  of  circulation  is  that  by 
which  almofi:  all  the  arteries  of  the  body  are  filled  by  the 
fyftole  of  the  heart,  and  the  greatft  part  of  the  veins  evacu- 
ated by  the  diaftole. 

The  fecond  kind  of  circulation,  oppofitc  to  the  firft,  is 
through  the  coronary  vefieis  of  the  heart,  the  arteries  of 
which  are  filled  with  blood  during  the  diaftole  of  the  ventri- 
cles and  the  veins  emptied  during  the  fyftole. 

The  third  kind  of  circulation  is  that  of  the  left  ventricle  of 
the  heart ; through  the  venal  duCts  of  which  a fmall  quantity 
of  blood  paffes,  without  going  through  the  lungs,  which  is 
the  courfe  of  all  the  remaining  raafs  of  blood, 

Befides  thefe  three  different,  kinds  of  circulation,  there  are 
fome  peculiarities  in  the  courfe  of  the  blood,  which  may  be 
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looked  upon  as  particular  circulations.  Such  is  the  pafTage 
of  the  blood  through  the  liver,  corpora  cavernofa  of  the  parts 
of  generation,  and  through  the  cavernous  iinufes  of  the  dura 
mater. 

Nature  hath  given  a heart  to  moft  animals,  even  to  many 
infects  and  worms ; to  others  fhe'hath  denied  it  ; and  thefe 
are  the  moft  llmple  of  all  animals,  and  are  irritable  through- 
out their  whole  body ; they  are  alfo  fometimes  very  large,  as 
we  fee  in  many  fpecies  of  ,the  hydra,  'i'hcfe  animals  which 
have  no  hearts  have  aifo  no  velfels, 

I'he  blood  of  the  two  venae  cavae  is  propelled  by  a mufcu- 
lar  force,  in  either  vein,  into  the  right  auricle.  Ehtfe  veins, 
while  they  lie  within  the  thorax,  are  endowed  witli  ftri.mg 
and  irritable  mufcular  fibres,  by  whofe  ccntradtion  the  blood 
is  driven  into  the  neighbouring  auricle. 

In  like  manner,  the  auricle,  being  irritated,  is  contracted 
on  all  fides.  Firft,  by  a conftriClicn  of  its  mufcular  fibres, 
the  anterior  femicylinder  of  the  auricle  is  reduced  to  a plane  j 
while  the*  fame  fibres,  by  their  contraClion,  bring  back  the 
middle  arch  towards  the  anterior  extremity  or  beginning  of 
the  heart,  and  likevvife  towards  its  pofterior  extremity  or  fi- 
nus ; afterwards  the  appendix  of  the  auricle  defcends,  and  is 
contraCled  tranfverfely,  while  the  lower  part  afcends  ; and 
thus  the  auricle  becomes  fhorter  : And,  laftly,  the  left  edge 
turns  evidently  to  the  right,  and  the  right  edge  a little  to  the 
left ; and  thus  the  auricle  is  rendered  narrower,  i he  blood 
of  both  cavae  mull  necelTarily,  therefore,  be  driven  through 
the  open  valves  of  the  right  ventricle  of  the  heart : becaufc 
the  blood  is  hindred  from  returning  again  into  the  lower 
cava,  by  the  contraClion  of  the  auricle,  by  the  refiftance  of 
the  fucceeding  blood  from  the  abdomen,  and  by  means  of  the 
Enjlachian  valve ; and  is  hindered  from  afeending,  both  by 
the  motion  and  weight  of  the  confequent  blood.  It  is  driven 
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back,  however,  on  both  fides,  if  there  happens  to  be  any  ob- 
ftacle  in  the  lungs. 

The  ufe  of  the  valvulae  tricufpides  is  fufliciently  evident ; 
for  the  right  auricle  being  contra<5led,  the  blood  is  forced 
through  the  auricular  orifice,  and,  like  a wedge,  feparates  the 
pendulous  portions  of  the  valves,  and  prefles  them  to  the 
fides  ot  the  heart  5 while  the  uppermoft  valve  fhuts  the  pul- 
monary artery,  left  the  blood,  by  the  weak  impulfe  of  the 
auricle,  Ihould  flow  into  that  artery ; The  blood  thus  receiv- 
ed, and  confined  within  the  right  ventricle  of  the  heart,  is, 
by  its  ftrong  contradlion,  powerfully  expelled  into  the  artery. 

The  fenlible  flelh  ot  the  heart,  being  irritated  by  the  quan- 
tity and  weight  of  this  warm  blood,  is  thereby  Iblicitcd  to  a 
contra(Stion  : For  that  the  heart,  being  irritated,  will  contraft 
itfelf  in  a perfon  dying,  or  even  lately  dead,  is  proved  by  in- 
jedlions  of  water,  and  inflations  of  air,  whereby  the  heart, 
then  quiefeent,  is  recalled  to  its  motion. 

The  fibres  of  the  heart,  like  other  mufcles,  are  furniihed 
with  nerves  of  various  origin,  in  great  abundance. 

That  thefe  nerves  conduce  powerfully  to  move  the  heart 
is  highly  probable,  from  a confideration  of  the  common  na- 
ture of  mufcles ; from  the  increafe  which  follows  in  the 
heart’s  motion  by  irritating  the  eighth  pair  of  nerves,  either 
at  the  brain  or  the  fpinal  medulla*,  and  from  the  langour  that 
enfues  upon  tying  thefe  nerves,  which  proves  fatal,  either 
fuddenly  or  within  a few  days,  even  though  the  ligature  be 
made  only  on  a few  of  them  ; for  the  intercoftal,  and  efpe- 
cially  thole  from  the  ganglion  of  the  upper  thoracic,  cannot 
jje  tied. 

But  that  there  are  ftill  other  caiifes,  befides  that  of  the  ner.. 
ves  conducing  to  the  motion  of  the  heart,  we  are  perfuaded 
from  obferving  its  motion  undifturbed  by  the  irritation  of  all 
the  nerves  in  the  living  animal ; from  its  remaining  after  th® 
jjreatelt  wounds  of  the  head,  and  even  of  the  cerebellum 
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and  medulla  fplnalls ; likewife,  from  its  motion  when  torn 
out  of  the  bread:;  chiefly  in  thofe  animals  whofe  lungs,  being 
impermeable,  make  no  refiftance  to  the  heart's  motion ; for 
the  motion  of  the  heart  is  obferved  to  be  very  vigorous  in  the 
foetus,  before  the  brain  is  well  formed,  and  likewife  in  animals 
wanting  the  head.  And  all  our  experiments  agree  in  this,  that 
the  quiefeent  heart,  in  dead  or  dying  animals,  when  irritated 
by  heat,  vapours,  poifons,  and  efpccially  impelled  flatus,  wa- 
tery liquors,  wax,  or  blood,  or  on  receiving  an  electric  fpark, 
immediately  contracts  itfelf,  putting  all  its  fibres  into  a rapid 
motion,  by  a force  fometimes  common  to  the  whole  heart, 
and  fometimes  affeifling  only  a particular  part  of  it. 

There  refides  in  the  heart  a kind  of  defire  to  be  ftimula- 
ted,  io  that,  even  when  it  is  almoft  dead,  wrinkles  radiating 
from  a point  appear  in  many  places,  and  trembling  motions 
arc  propagated  through  different  parts  of  its  furface.  Again, 
the  heart,  when  torn  out  and  cold,  on  being  pricked,  infla- 
ttd,  or  irritated,  contrails  itfelf ; and  its  fibres,  when  diflec- 
ted,  corrugate  themfelves  orbicularly,  when  there  is  neither 
nerve  nor  artery  to  bring  it  fupplies  of  any  kind.  This  irri- 
tability is  greater,  and  remains  longer  in  the  heart,  than  in 
any  other  part  of  the  body  ; for,  by  flimulating  the  heart,  its 
motion  may  be  renewed  at  a time  when  that  of  no  other 
mufcle  can.  The  heart  of  the  foetus  is  moft  irritable,  as 
well  as  larger  in  proportion,  than  in  adults,  and  moft  tena- 
cious of  its  motion,  even  in  the  cold.  The  motion  of  the 
heart  appears  to  be  innate,  coming  neither  from  the  brain 
nor  the  foul ; it  remains  even  when  the  heart  is  removed 
from  the  body,  and  it  can  neither  be  increafed  nor  retarded 
bj-  the  will. 

It  is,  therefore,  evident,  that  the  ftimulus  occafioned  by 
the  venous  blood  driven  into  the  heart,  caufes  it  to  contract. 
This  contra^llon  is  convulfive,  made  with  great  celerity,  and 
a manifeft  corrugation  of  the  fibres.  The  whole  heart,  in 
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the  contra<!lion,  becomes  fhorter,  thickery  and  harder,  fo  that 
the  left  ventricle  is  drawn  fotnewhat  towards  the  feptum  of 
the  heart,  and  the  right  one  much  more.  The  bafe  alfo  ad- 
vances towards  the  apex ; but  the  apex  more  evidently  to- 
wards the  balls  *.  Even  the  feptum  of  the  heart  Is  rendered 
fhorter,  and  draws  itfelf  towards  the  balls.  By  this  a(Stion, 
the  flelliy  parts  of  the  heart  fwell  inwardly,  and  coa}prefs 
the  blood.  Of  this  h£t  we  may  be  convinced,  by  thrufting 
the  finger  into  the  ventricle  of  the  heart  in  an  animal  new- 
ly killed.  That  the  heart  is  accurately  enough  emptied  in 
this  action,  appears  from  the  event  j from  the  evident  palenefs 
of  animals  whofe  heart  is  white,  as  frogs  and  chickens  ; and 
from  the  internal  furface  being  full  of  eminences,  which  ex- 
a£lly  anfwer  to  oppofite  cavities,  and  to  the  thick  reticular 
arms  or  columns  interrupted  by  finufes.  The  apex  of  the 
heart,  being  contrafled  a little  like  a hook,  ftrikes  againft 
that  part  of  the  pericardium  next  the  thorax.  Forwards,  there 
is  alfo  a pulfation  from  the  left  venal  finus,  which  is  at  that 
time  filled.  In  exfpiration,  the  heart  ftrikes  violently  up- 
wards and  forwards,  The  truth  of  both  thcfe  we  know  by 
experiment. 

The  blood,  which  is  prefled  by  the  contracted  heart,  en- 
deavours to  efcape  in  all  directions  •,  it  is  driven  from  the 
mufcular  fides,  towards  the  axis  of  the  ventricle,  and  that 
part  of  it  which  is  contained  between  the  Tides  of  the  ven- 
tricle and  the  annulus  of  the  auricular  orifice,  pufhes  the  an- 
nulus within  the  auricle,  and  by  this  aCtion  upon  the  whole 
circumference  of  the  annulus,  it  becomes  extended.  A fmall 
c^uantity  of  blood  is  indeed  returned  into  the  auricle  before 

the 

This  Dr  Haller  has  often  obferved  with  the  greatell  cer- 
tainty in  dilTeCfiag  brute  animals  ; fo  that  thofe  learned  gentle- 
men mull  have  ibrne  way  or  other  been  deceived,  who  have 
alTertcd  that  the  heart  is  elongated  during  its  contraflion. 
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the  prefTure  becomes  fufficient  to  clofe  the  tnctifpld  valves. 
When  thtfc  valves  are  Ihut,  the  violent  prdTure  ot  the  blood 
a^ainit  them  might  conficlcrahjy  injure  tuem,  or  even  pulh 
theoi  back  into  the  auricle^  but  to  prevenr  any  accident  of 
that  kind,  their  mulcular  columns,  which  contract  with  the 
heart,  keep  their  edges  firmly  united. 

The  blood  beirg  impelled  from  the  fidcs  toward  the  axis 
of  the  contrading  heart,  endeavours  to  clcapc  in  that  direc- 
tion, and,  by  ruihing  like  a wedge  between  the  valves,  pref* 
fes  their  loole  edges  againli  the  hues  ot  tiie  pulmonary  artery^ 
fo  as  to  run  freely  out  of  the  heart.  The  truth  ot  mis  ^p-- 
pears  from  the  ♦abric  of  the  parts,  from  inji^ftii.ns,  and  fr(  m 
ligatures,  which,  by  obhruflmg  the  lungs,  wal  not  ^uffirr  tuc 
cavities  in  the  right  fide  of  the  heart  to  be  emp  ied. 

The  blood  now  received  into  the  pulmonary  artery,  circu- 
lates through  the  lungs.  That  the  blood  goes  directly  from 
the  arteries  into  the  pulmonary  veins,  appears  evidently  h>  m 
their  lirufturc  *,  from  a I gature,  which,  confining  the  blood 
between  the  heart  and  lungs,  caulcs  an  aneurifinatic  dilata- 
tion of  the  artery,  from  polypuits,  by  which  the  mouth  of 
the  pulmonary  artery  being  obilrufted,  the  right  cavities  of 
the  heart  become  enlarged,  and  at  length  burfi,  while  the 
left  remain  empty  ; from  injtffions,  for  water,  ifinglals,  and 
milk,  are  very  eafily  forced  from  the  pulmonary  artery  into 
the  vein,  and  from  thence  into  the  left  cavity  of  the  heart. 
And  lafity,  the  direct  anaftomofes,  or  final  openings  of  the 
arteries  into  the  veins  in  the  lungs,  may  be  feen  by  niicrof- 
copes,  in  frogs,  &c, 

Tne  blood  which  has  once  entered  the  pulmonary  artery 
cannot  return  to  the  heart  ; becaufc  its  vahe^  are  ot  luch  di- 
men  fion,  that  when  difiended,  they  perfedfly  ihut  up  the 
opening  at  the  heart ; and  they  are  fo  Itrong  that  they  refift 
U^much  greater  force  than  the  contraiStion  ot  the  pulmomry 
su’tcry.  hometimes,  however,  from  a greater  contractile 
yoL,  II.  F f force 
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force  of  the  artery,  they  grow  fomewhat  callous  ; or,  froitx 
a laceration  of  their  outer  membrane,  a bony  matter,  is  pour- 
ed in  between  the  duplicature  ot  the  valves.  When  the 
blood,  by  the  contradipn  of  the  artery,  retyrns  towards  the 
heart,  it  meets  and  enters  the  open  concavities  ot  the  valves, 
which  are  by  that  means  expanded,  and  the  mouth  of  tbe 
artery  is  completely  (hut.  Any  opening  that  might  be  left, 
is  precluded  by  the  fmail  callous  bodies  in  the  middle  of  the 
valves. 

The  pulmonary  veins,  of  which  we  fliall  fay  more  hereafter, 
run  into  larger  branches,  which  at  laft  terminate  m four 
(feldorn  two,  and  ftill  more  rarely  hve)  trunks;  to  which 'it 
has  been  curto  : ary  to  affix  a name  in  ihe  linguiar,  by  calling 
them  the  pulmonary  vein,  i hele  enter  the  cavity  of  the  pe- 
ricardium, from  whence  they  receive  an  external  covering, 
and  are  then  inferted  into  the  corners  of  the  left  ti  poftcrior 
linus,  which  is  fometiines  likewile  called  the  pulmonary  finus^ 
In  this  courfe  the  upper  veins  delct  nd,  and  liie  lower  ones 
afeend.  That  thefe  veins  bring  their  blood  towards  the  heart, 
in  the  fame  direction  with  the  fious  into  which  they  open, 
is  proved  by  a ligature,  which  caufes  a turgefcence  or  fwel- 
iing,  from  the  blood  being  retained,  between  the  ligature 
and  the  lungs. 

In  this  left  finus  the  blood  waits  for  the  heart’s  relaxation, 
when  it  is  driven  into  the  left  ventricle,  in  the  fame  manner 
as  the  right  auricle  impelled  its  blood  into  the  right  ventricle. 

From  what  has  been  faid  then,  it  appears  that  the  lame 
blood  is  now  arrived  into  the  left  ventricle  of  the  heart, 
which  was  a little  before  fent  from  the  venae  cavae  into  the 
rioht  auricle.  This  courfe  of  the  blood,  from  one  fide  of 
the  heart  to  the  other,  through  the  lungs,  is  called  the  puU 
monar'^  Or  lejjer  circulation^  and  was  known  to  many  of  the 
antients.  It  is  proved  by  the  increafed  bulk  of  the  pulmo- 
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nary  veins  oil  the  left  fide,  and  llkewife  of  the  right  cavities 
of  the  heart,  frorri  the  entrance  into  the  left  ventricle  being 
obftruded. 

The  left^  or  pofterior  and  upper  ventricle  of  the  heart, 
v?hich  is  always  firft  formed  and  in  a great  number  of  ani- 
mals the  only  one,  make,  that  part  of  the  heart  which  we  be- 
fore called  its  convex  iuperior  fide.  It  is  fomewhat  narrow- 
er, a little  longer,  rounder,  and  generally  of  a lels  capacityi, 
in  Dr  Hallcr^s  opinion,  than  the  right  ventricle;  for  its  con- 
tents are  about  two  ounces,  while  thofc  of  the  right  amount 
to  three.  Its  internal  fabric  is  reticular,  but  more  nicely 
wrought  than  in  the  right  ventricle,  and  within  the  mouth 
Of  the  artery  it  is  fmooth  ; but  its  force  is  confiderably  great- 
er, as  the  mufcular  flefh  that  furrounds  it  is  much  thicker, 
and  almoft  three  tin-^es  as  ftrong.  The  feptum  of  the  heart 
belongs  mofily  to  the  left,  but  fome  part  of  it  alfo  to  the 
right  ventricle  : The  whole  of  it  is  reticulated,  but  folid,  and 
incapable  of  fiiffcring  any  injeded  liquid  to  pals  from  one 
ventricle  to  another. 

Again,  this  left  ventricle  being  excited  to  motion  by  the 
impelled  blood,  from  the  fame  irritable  nature  already  men- 
tioned, contra(Sl:s,  and  drives  its  contained  blood  with  a vio- 
lent motion  in  the  direction  of  its  axis,  the  tip  or  cone  of  the 
heart  being  at  the  fame  time  drawn  nearer  to  its  bafis.  And 
fince  the  apparatus  of  the  mitral  valves  is  here  the  fame 
as  in  the  triculpids,  the  blood  now  expanding  the  ring  from 
whence  they  arlfcj  removes  that  valve  which  lay  again  ft  the 
mouth  of  the  aorta,  and  opens  a way  for  itfelf  to  the  artery. 
This  is  proved  by  ocular  demonftration  in  living  animals, 
where  the  left  ventricle  fwells  upon  fhutting  the  paftage  into 
the  aorta. 

The  femilunar  valves  ef  the  aorta  difter  little  from  thofe  of 
the  pulnmnary  artery  : Only  as  the  opening  is  here  greater, 
fo  the  valves  are  proportionally  larger  and  ftionger,  and  arc 
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not  fo  often  found  to  want  thofe  callous  round  bodies  in  the 
middle.  The  fibres,  too,  of  the  valves,  both  tranfverfe  and 
afcending,  are  here  fomewhat  more  confplcuous. 

After  the  eontradfion  of  the  heart  follows  its  relaxation  or 
diaftole,  in  which  it  becomes  empty,  lax,  and  foft,  recovers 
its  farmer  length,  the  ventricles  recede  from  the  feptum,  and 
the  bafis  from  the  apex.  But,  while  it  is  in  this  ftate,  the 
blood  in  the  auricles,  having  been,  as  it  were,  in  a ftate  of 
expectation,  rufhes  thn  ugh  the  openings  of  the  valves  of  the 
veins,  dilates  the  oppofite  Tides  of  the  heart,  and  incrcafcs  all 
its  dimenfions.  After  the  auricles  have  freed  themfelves  of 
the  blood  they  contained,  they  are  in  like  manner  relaxed, 
and  their  oppofite  fides  remove  from  each  other.  The  blood 
then  collected  in  the  venae  cavae  and  pulmonary  veins  fills 
the  auricles  by  the  contraction  of  the  veins ; renders  them 
long,  broad,  and  thick,  like  the  ventricles;  and  even  dif- 
tends  and  fills  the  dentated  procefFes  of  the  crefted  margin. 

Thefe  motions  of  the  right  and  left  auricle,  with  the  right 
and  left  ventricle,  arc  not  performed  in  that  fucceflion  in 
which,-for  the  fake  of  method,  we  have  here  deferibed  them; 
for  both  the  auricles  are  contracted,  while  both  the  ventTi- 
cles  are  relaxed  ; So  that  the  contraction  of  the  auricles  pre- 
cedes the  contraction  of  the  ventricles.  This  faCt  is  alcertain- 
ed  by  experiments  on  dying  animals,  and  on  animals  with 
Cold  blood.  Thofe  who  have  inadvertantly  taught  other  wife, 
have  not  taken  the  advantage  of  making  a fuflicient  number 
of  experiments  on  living  animals.  That  the  auricle,  near 
death,  makes  frequent  palpitations  before  the  ventricle  of  the 
heart  performs  one  conti'aCtiop,  is  certainly  true.  1 he  auri- 
cle, with  its  finns,  forms  one  cavity  ; arid  both  arc  filled  and 
both  emptied  in  the  fame  infVant. 

It  may  be  afked.  Why  the  heart  is  not  wearied,, or  becomes 
painful,  by  fo  rapid,  long  continued,  uninterrupted,  and  vio- 
lent a motion  t The  heart  contracts^  in  a healthy  perfon^ 
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about  5000  times  in  an  hour,  and  never  ceafes  its  alternate 
contra£lions  and  dilatations  from  the  firlt  beginning  of  its  ex- 
itlcnce  till  death ? Why,  then,  does  it  not,  like  other  muf- 
cles,  become  tired,  in  a very  few  hours,  by  fuch  violent  mo- 
tions ? How  is  its  firength  preferved  ? Different  anfwers  have 
been  given  to  thele  queftions  by  different  proff  ffors,  founded 
cither  on  a comprt  ffure  of  the  cardiac  nerves  between  the  large 
arteries,  or  on  an  alternate  repletion  of  the  coronary  arteries 
and  cavities  of  the  heart,  &c.  But  to  Dr  Haller  the  fimplicity 
of  nature  in  this  matter  is  very  conlpicuous.  When  the  auri- 
cle is  relaxed,  it  is  directly  tilled  by  the  mufcular  force  of  the 
continuous  great  vein  ; and  the  heart  centrals  when  it  is  ir- 
ritated by  the  blood  driven  into  it  from  the  auricle,  and  thus 
empties  iifclf  of  the  blood.  Being  freed  from  the  ftimulus, 
it  immediately  refls  or  relaxes  itlelf.  I'he  heart  being  now 
relaxed,  the  auricle  is,  in  like  manner,  irritated  by  its  contain- 
ed blood,  and,  by  contradling,  fills  the  heart  again  5 while  the 
inctffant  actions  of  the  heart  and  arteries  continually  urge 
new  blood  into  the  right  finns  and  auricle.  That  this  is  the 
true  cauie  of  the  heart's  motions  is  proved  fiom  aOual  expe- 
riment and  oblervation.  The  lucccllive  rtpietions  and  con- 
tractions  made  in  the  great  vein,  auricle,  ventricle,  and  arte- 
ry, are  plainly  and  eafiiy  feen  in  a weak  or  expiring  aniihal  5 
but,  more  elpecially,  and  more  evidently,  in  thofe  animals 
which  have  but  one  ventricle  in  the  heart,  as  the  torto  fe, 
frog,  fn.ike,  fiOies  5 and  in  the  chick  hatcliing  in  the  egg^ 
which,  inttead  of  a heart,  has  only  one  crooked  canal,  Bc- 
fidcs,  it  is  confirmed  from  the  inertia  of  the  heart,  produced 
by  tying  the  veins  ^ and,  from  the  return  of  its  mot'on,  when 
the  ligatures  arc  unloofed ; provided  ihele  phenomena  arc 
fufficicrtly  valid  j but  it  is  more  uneq  -ivocaily  corroborated 
by  injeOion,  and  by  the  expertme  .t  of  iofl^ting  a fr  g'-  lie-^rt 
With  a iVnall  bubble  of  air,  which  we  fee  aiternatelv  . als  from 
the  ventricle  to  the  auricle  and  back  again  for  many  hours. 
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The  left  ventricle  firfl  ceafes  its  motion ; then  the  auricle  of 
that  fide ; then  the  right  ventricle  ; after  that  the  right  auri- 
cle *,  and,  laft  of  all,  the  pulmonary  veins  and  venae  cavae. 
Whatever  motion  is  in  the  venae  cavae,  ought  to  be  attributed 
to  the  auricle  repelling  the  blood  into  both  thefe  veins,  and 
which  the  heart,  when  dead,  is  not  capable  of  receiving. 

Dr  Haller  believes  that  nothing  more  is  requifite  to  produce 
the  heart’s  motion  than  a continual  iVimulus  applied  to  a very  c 
irritable  part.  For,  on  the  approach  of  death,  the  coldnefs, 
of  the  limbs  contracts  the  veins,  and  drives  the  blood  to  the 
heart  5 the  lungs,  being  impermeable  for  want  of  refpiration, 
tranfmit  no  blood  to  the  cavities  of  the  left  fide ; and  the 
heart,  after  it  is  thoroughly  emptied,  remains  at  reft. 

The  velocity  of  the  blood,  at  its  entrance  into  the  aorta, 
and  the  force  with  which  it  is  expelled  from  the  heart,  have 
been  fubjedts  of  much  controverfy  5 and  different  anatomifts 
have  computed  them  differently.  To  determine  the  velocity, 
modern  writers  proceed  on  the  following  data.  They  fuppofe 
that  two  ounces  are  expelled  by  each  lyftole,  that  each  fyftole 
is  the  third  part  of  the  whole  pulfation,  and  is  performed  in 
healthy  perfons  in  part  of  a minute,  that  the  area  of  the 
aorta  is  0.4187,  of  an  inch,  and  that  two  ounces  of  blood  oc- 
cupy a fpace  of  3.318  cubic  inches  ; or,  in  other  words,  that 
a cylinder  of  blood,  whofe  folidity  Is  3.318  inches,  and  bafe 
0*4187,  is  expelled  by  the  heart  in  2|-^th  part  of  a minute. 
Since  the  folidity  of  a cylinder  is  the  produift  of  the  area  of 
its  bafe  into  the  length,  its  length  will  be  equal  to  the  folidi- 
ty divided  by  the  bafe;  therefore,  In  this  cafe,  3 318  divided 
by. 41 87  gives  7.9245  for  the  length  which  the  blood  runs 
in  ^1-5-  of  a minute;  that  is,  148  feet  7 inqhes  in  a minute. 
To  determine  the  force,  they  fuppofe  that  the  perpendicular 
jet  from  the  heart  is  7 feet  6 inches,  and  the  area  of  the  fur- 
face  of  the  ventricle  is  1 5 inches ; thefe  two  numbers  multi- 
plied give  1350  cubical  inches,  or  51  pounds  of  blood  againft 
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which  the  heart  a6ts.  The  heart,  therefore,  fends  a weight 
of  5 I pounds,  with  the  velocity  of  149  feet  in  a minute, 

The  above  computation  may  perhaps  be  inaccurate,  both 
from  the  omi^ion  of  lome  circumftances  that  ought  to  have 
been  taken  into  the  account,  and  from  the  inaccuracy  of  the 
data  5 but  that  the  heart  appears  to  be  a very  powerful  ma- 
chine, IS  evident  from  the  great  difficulty  vf€  have  in  filling 
all  the  red  biopd-veflels  by  anatomical  injedfions,  and  the 
utter  impoffibijity  of  filling  all  the  Imaller  ones ; yet  the 
heart,  we  lee,  not  only  gradually  diftends  all  the  larger,  the 
fmalier,  and  even  the  leaft  veflels,  with  blood,  but  alfo  drives 
it  forward  through  them  with  a confiderable  velocity.  Even 
in  the  lealt  arteries,  the  blood  is  urged  forward  by  the 
heart  with  fuch  a force  as  to  make  the  alternate  motions  of 
that  powerful  mulcle  perceptible ; even  in  fuch  animals  as 
are  fcarcely  vilible  to  the  naked  eye,  and  m the  Irhali  em- 
bryos of  infers.  And,  from  feme  of  the  leaft  arteries,  I 
have  feen  the  blood  Hart  leveral  feet,  the  jet  delcribing  a 
parabola,  whofe  height  was  four  feet,  and  the  amplitude 
of  projection  feven ; and  forne  anatomifis  afiert  that  they 
have  feen  the  blood  afeend  from  the  aorta  to  the  height  of 
twelve  feet.  , 

Moreover,  that  we  may  make  a juft  eftimate  of  the  heart’s 
force  in  living  animals,  we  muft  confider  what  great  refiitan- 
ces  that  complex  mufcle  overcomes:  We  muft  coaipute  the 
enormous  weight  of  the  whole  mafs  of  blood  5 a mals  perhaps 
of  fifty  pounds  and  upwards  : For  all  the  quantity  of  fluids, 
once  ftagnant  in  a perfon  lately  drowned  or  fainting  away,  are 
cafily  put  into  their  former  motion  by  the  heart  alone.  We 
muft  alfo  confider  the  great  decreafe  of  the  blood’s  velocity, 
arifing  from  the  greater  capacity  of  the  dividing  branches ; and 
yet,  even  in  the  leaft  veflels,  its  velocity  is  very  confiderable, 
as  appears  by  the  SanClorian  perfpiration  feen  to  fly  rapidly 
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off  like  (xnokc,  and  by  the  quick  motion  of  the  blood  fcen, 
by  the  of  microfcopes,  in  ti(hes  tads.  F idflons  in  every 
machine  always  confinne  the  gieatelt  part  of  the  moving  tor- 
ces ; and  thele  frictions  wi.l  doubtlefs  be  very  large  in  the 
human  body,  whofe  blood  and  juices  are  cxiremely  vilcid, 
and  whole  Vfflris  are  lb  Imall  as  fcarcely  to  allow  more  than 
a lingle  globule  to  pals  at  a time,  and  even  that  not  witnout 
ch  '.nging  its  figure.  All  thtfc  refiltanccs  being  conlidered, 
we  may  witho  ut  doubt  conclude  that  the  force  of  the  heart 
muff  be  extremely  great,  in  order  to  preferve  the  motion  lb 
ftroi  g as  we  perceive  it  in  the  lealt  arteries.  Another  argu* 
intnt  of  the  heart’s  fori  e is,  that  ancuiil ms  and  arteries  are 
burlf,  and  very  great  weights,  as  well  as  the  body  itfclf,  raif- 
jCd  by  the  force  of  the  hcar/s  lyiiole. 

Ihe  blood,  being  dr.ven  into  the  aorta,  rufhes  firft  of  all 
into  the  coronary  arier  cs,  by  which  the  heart  is  fupplied 
w.th  blood,  j hcle  arteries  are  for  the  moll  part  two*,  the 
right  goes  off  between  the  aorta  and  pulmonary  artery,  and 
the  upper  and  left  one  between  the  left  auricle  and  the  aorta. 
All  the  external  arteries  are  lurrounded  with  much  fat ; but 
their  cavity  is  more  intercepted  with  valves  than  that  of  other 
arteries-  Thele  arteries  communicate,  by  inolculations  of 
the  fmall  branches,  every  where  about  the  leptuin  and  tip  of 
the  heart ; but  they  no  where  make  a complete  ring  round 
the  heart.  They  terminate  in  a twofold  manner. 

The  firft  termination  of  them  is  into  the  coronary  veins, 
whofe  branches  run  in  company  with  thofe  of  the  arteries, 
but  iheir  tronks  run  in  a different  courle. 

Some  authors  luppole  that  the  coronary  arteries  arc  filled 
with  blood,  not  by  the  conrra^fing  of  the  heart,  but  of  the 
aorta;  and  the  arguments  by  which  they* fupport  their  hy- 
pothefes  arc,  the  retrograde  angle  at  which  the  coronaries  go 
off,  the  pakneis  ot  the  contrai^ted  heart,  ^nd  the  valves 
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of  the  aorta  covering  the  mouths  of  the  cofon^try  arteries. 
But  the  two  laft  of  theie  arguments  are  contradicted  by  ex-, 
perience;  and  the  firft  can  only  impede  or  lelTen,  and  not  in- 
tercept, the  flux  into  the  heart ; For  the  injections  of  air  or 
mercury  into  all  the  feminal  and  biliary  vefTels,  deinonflrate 
that  the  large  retrograde  angles,  which  the  vefl’eis  often  make 
there,  do  not  hinder  the  fluids  from  taking  their  natural 
courfe,  though  they  retard  them.  But  a proof,  ItiU  more 
evident,  is,  that  the  coronary  artery  beats  at  the  fame  time 
with  all  the  other  arteries  in  the  body,  and  the  blood  ftariing 
from  it  makes  a higher  faltus  at  the  time  ^hcn  the  heart  is 
contraCling. 

J 7,  Of  the  Nature  cf  the  Blood  and  Juices  of  the  Human  Bodj> 

The  liquor  which  is  contained  in  the  arteries  and  their 
correi'ponding  veins,  is  known  by  the  general  name  of  blood : 
It  appears  homogeneous,  is  coagulable,  and  of  a red  colour  ; 
it  is  redder  in  ftrong  and  well  fed  animals,  and  generally  yel- 
low in  fuch  as  are’  weak  and  ftarved.  White  ftreaks  lome- 
tirncs  appear  in  it,  in  confequence  of  the  chyle.  But  from 
various  experiments  it  is  certain,  that  this  animal  liquor  con- 
tains very  different  ingredients. 

That  fire  is  contained  in  the  blood  may  be  proved  from  its 
heat,  Vv’hich,  in  human  blood,  and  that  of  fome  other  ani- 
mals, is  Irom  92  to  ico  degrees  of  Fahrenheit's,  thermome- 
ter, which  is  more  than  the  mean  degree  of  atmolpherical 
heat,  but  lefs  than  the  greaieft.  Dr  Wnfoerg  fays,  that 
daily  experience  fliews  that  it  dlfiers  in  man,  according  to 
age,  temperament,  {rate  of  mind,  motion  or  refl:  of  bfe.)dy, 
climate,  weather,  kind  of  life,  meat  and  drink,  health,  and 
the  various  fpecies  and  violence  of  difeafe.  It  is  alfo  certain 
that  the  degrees  of  heat  in  the  body  increafes  a little  from 
an  augmentation  of  heat  in  the  atmofpherej  but  it  dees  not 
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rife  to  the  greateft  pitch  of  fiirntner  heat.  We  can  live  in  a 
much  greater  heat  than  the  heat  of  the  warmcft  fummer,  as 
is  proved  by  perfons  employed  in  fugar-houfes,  melting-fur- 
naces, by  mowers,  and  the  ufe  of  baths  and  ftovcs  in  Finland 
and  Ruhia;  and  alfo  by  the  late  experiments  of  Fordyce, 
Blagden,  Hunter,  and  Dobfon.  The  heat  of  the  blood^is' 
fonietimes  fo  diminifhed  in  an  intenfe  cold,  that  in  a perfon 
froft  bitten,  but  not  dead,  a thermometer  applied  to  the 
mouth,  arm-pits,  groins,  and  even  the  vagina,  would  not  rife 
above  76^  of  Fahrenheit.  Is  the  matter  of  heat  in  the  blood 
Slone  f This  is  fufficiently  probable  from  phenomena ; for 
the  heat  of  the  body  is  diminifhed  by  hemorrhagy,  or  when 
the  blood  is  intercepted  by  ligature  and  compreffion  from 
reaching  the  joints,  and  is  reftored  when  the  blood  returns. 
I mufl:  obferve,  however,  that  my  experiments  upon  living 
animals,  particularly  upon  fwine,  did  not  difcover  fo  great  • 
a difference  as  might  have  been  expelled,  between  the  heat 
of  the  heart,  arteries,  veins,  brain,  ftomach,  inteftines,  tunica 
vaginalis,  and  even  the  interftices  of  the  cellular  texture  in 
the  mufcles.  Again,  a kind  of  volatile  vapour  or  exhalation 
continually  flies  off  from  the  warm  blood,  which  has  a fort 
of  foetid  fmell,  intermediate  between  that  of  the  fweat  and 
urine.  This  vapour,  after  colleclion  and  condenfation  in  con- 
venient veflels,  partakes  of  an  aqueous  nature,  with  fome- 
what  of  an  alkaline  quality. 

After  this  vapour  has  diffipated,  the  blood  of  a healthy 
perfon  fpontaneoufly  congeals  into  a fciflile,  trembling  mafs, 
efpecially  in  a heat  of  about  150  degrees,  and  fooner  in  fe- 
verifh  perfons  than  in  fuch  as  are  in  health.  It  fometimes 
coagulates  in  the  veins  of  a living  perfon,  and  is  found  clot- 
ted in  wounds  of  the  arteries.  But  even  within  the  veflels  of 
a living  perfon,  and  in  one  dying  of  a fever,  the  blood  has 
been  feen,  by  the  violence  of  that  diflemper,  changed  into  a 
concreted  trcmiUous  jelly  throughout  all  the  veins.  The 
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principal  par,t  thi^^coagulatcd  mafs  is  the  crajfatnenfutn  or 
cruor^  which  ha?  .t^§- red  colour  peculiar  to  itfelt,  and  gives  k 
to  the  other  parts  o£  the  blood.  This,  if  it  be  not  kept  fluid 
by  the  attrition  of  %^vital  circulation,  or  lome  fimilar  coricuf- 
' flon,  runs  into  a-.confuied  coinpa^l,  but  foft  mafs  Tike  liver, 
merely  by  re  It  and.  a moderate  degree  of  cold  ; as  it  alfo  does 
by  the  addition  of  alcohol,  by  mineral  acids,  or  by  a heat  of 
150  degrees.  It  is  either  as  a fluid  or  a folid,  fpccificaliy 
heavier  than  water  by  near  an  eleventh  parti  and,  when 
freed  from  its  water,  it  is  inflammable.  In  a mafs  of  healthy 
blood,  one  half  or  upwards  is  red  cruor;  and,  in  ftrong  la- 
borious people,  the  lerum  makes  only  a third  part ; and  is 
flill  more  dimmiflied  m fevers,  otten  to  a fourth  or  fifth  par| 
of  the  mafs. 

The  white,  yellowifti,  watery  part  of  the  blood,  commonly 
.called  the  (erutn,  which  feparates  from  this  coagulum,  tran- 
fuding,  as  it  were,  through  its  pores,  forms  a fluid  in  which 
the  coagulum  finks ; this  again  Icems,  though  it  really  is  not 
fo,  a homogeneous  liquor  i it  is,  in  general,  one  thirty*cighth 
part  heavier  than  water,  and  almoft  a twelfth  part  lighter 
than  the  red  globular  mafs  of  craiUmentum : By  a heat  of 
150  degrees,  or  by  mixture  of  mineral  acids  or  alcohol,  and 
by  a concuflive  motion,  it  is  coagulable  into  a much  harder 
mafs  than  the  red  cruor,  and  forms  firfl:  an  indiflbluble  glue, 
then  a fleih-iike  membrane,  and  at  length  (brinks  up  to  3 
horn-like  fubflance  or  friable  gum.  The  pleuritic  crufts  or 
fkins,  polypufes,  and  artificial  membranes,  arc  formed  from 
this  part  of  the  blood.  Befides  this  coagulable  albumen,  the 
ferum  contains  a very  confiderable  portion  of  flmple  water,' 
and  feme  mucus,  lefs  capable  of  being  drawn  into  threads 
than  the  red  cruor;  nor  at  the  fame  time  coagulable,  like 
the  albumen,  by  heat  and  acids.  Hewfon  has  difeovered  a 
fecond  kind  of  lymph,  w'hich  Krauflus  has  alfo  allowed. 
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By  putrefaction  alone,  or  the  diff  Iving  power  of  the  air,  in 
a heat  ec^ual  to  96  degrees,  the  whole  mafs,  but  efpecially 
the  I'erum,  difTolves  or  melts  into  a foetid  liquor;  firft  the  fe- 
rurn,  and  then  the  cruor  more  flowly,  till  at  length  the  whole 
mafs,  both  of  ferum  and  cruor,  is  turned  into  a volatile  and 
foetid  exhalation,  leaving  very  few  foeces  behind  Ttie  blood 
being  a little  diffolved  by  the  beginning  putrefaCliou,  be- 
comes foetid  ; with  the  foetor  it  alfumes  an  alkaline  nature, 
and  effervefees  with  acids.  This  property  it  afterwards  lofes, 
the  alkaline  fait  being  deflroytd  by  the  complete  putrefac- 
tion. The  putrid  blood  cannot  by  any  art  be  infpifTated,  and 
it  is  very  difficult  to  rtfoive  it,  after  it  has  been  coagulated* 
by  fpirit  of  wine.  By  two  ievere  exercifes,  heat,  and  malig- 
nant diforders,  the  cohehon  of  the  blood  is  diffolved,  and  it 
affumes  an  alkaline  nature,  almoft  as  if  from  putrefaClion. 

The  blood  contains  in  its  fubllance  a quantity  of  fea  falt^ 
which  is  difcernible  to  the  tafte,  and  fomeiimes  vifible  hy  the- 
xnicr^fcope.  Tha,t  there  is  eatth  in  the  blood  is  demonftrated 
from  nutrition,  and  from  a chemical  analyfis ; and  this  earth 
is  chiefly  found  in  the  moft  fluid,  and  efpecially  in  the  oily 
parts  of  the  blood.  By  fome  very  late  experiments,  it  ap- 
pears, that  a coaflderable  quantity  of  ferruginous  earth,  eafl- 
]y  reducible  into  metal  by  the  addition  of  phlogifton,  is  con- 
tained in  the  blood  when  calcined.  Laltly,  another  part  ia 
the  blood  is  air  in  an  unelaftic  Bate,  and  that  in  a very  con- 
iiderable  quantity,  as  is  proved  by  the  purrefaClion  and  diftil- 
iation,  or  by  remoying  the  ambient  air  by  the  pump  ; but  we 
are  not  to  fuppofe  that  the  blood-globules  are  bubbles  full  of 
air,  for  they  are  fpeciflcaily  heavier  than  the  ferum. 

By  the  admixture  of  neutral  falts  the  colour  of  the  blood 
becomes  deeper  and  brighter,  without  the  blood’s  being  ei- 
ifier  diffolved  or  thickened.  It  is  fcarcely  altered  by  a weak 
acid.  By  fermented  liquors  it  is  coagulated.  Fixed  alkaline 
fklyS  have  almoft  the  fame  effeCts  as  the  neutrals.  The  v^ola- 
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tfle  alkalies  rather  turn  it  brown,  and  coagulate  It.  Alcohol 
and  diflilled  oils,  and  likewife  vinegar,  coagulate  it.  It  does 
not  efFervefce  with  any  fait. 

Chemiftry  has,  in  various  ways,  fhewn  us  the  nature  of  the 
blood.  1.  When  freOi  drawn,  before  it  has  time  to  putri- 
fy,  the  blood,  dihillecl  with  a flow  heat,  yields  a water  to  tlie 
quantity  of  live  parts  in  fix  of  the  whole  mafs  ; which  water 
hiis  little  or  no  tafte  or  fmell,  till  towards  the  end  of  the  ope- 
ration, when  it  is  proportionally  more  charged  with  a foetid 
oil.  2.  Lhe  refiduum,  cxpoled  to  a hronger  lire,  yields  va- 
rious alkaline  liquors,  of  which  the  hrfl,  being  aend,  foe- 
tid, and  of  a reddifh  colour,  is  uluahy  called  the  Jpirit  of 
blood ; it  conflfls  of  a volatile  fait,  with  Ibme  Jittie  oil,  dif- 
folved  in  water,  to  the  amount  of  one  twentieth  part  of  the 
original  mafs  of  blood.  This  fame  acrimoiuoui  lubflance  is 
cbftrvable  in  the  fat,  and  iikevviie  in  putrid  fleih  and  blood, 
3.  A little  before,  and  together  with  the  oil,  a dry  volatile  fait 
arifes,  and  adheres  in  branchy  flakes  to  the  neck  and  hues 
of  the  glafs.  lhe  quantity  of  this  lalt  is  very  fmall,  being 
lefs  than  an  eightieth  part  of  the  whole  niais.  4.  The 
next  liquor  is  oil ; it  is  at  firfl  yellow,  afterwards  black,  and 
at  lalt  it  refembles  pitch,  being  very  acrid  and  inflammabie: 
It  makes  about  a fiftieth  part  of  the  whole  mafs.  rhere 
remains  in  the  bottom  of  the  retort  a fpongy  inflammat'e 
coal  or  cinder,  which,  being  kindled,  burns  and  leaves  allies 
behihd.  From  thefe  afhes,  by  lixiviation  with  water,  v-,  ob- 
tained a mixed falty  partly  fea-falt,  and  partly  fixed  alkali,  to- 
gether with  a fmall  quantity  of  fixed  earth.  This  fixed  iak 
is  fcarce  the  five  hundredth  part  of  the  mafs,  and  of  this  on- 
ly one  fourth  part  is  alkaline  : But  being  calcined  with  an  in- 
tenfe  fire, 'the  whole  fait  affords  feme  portion  of  an  acid /pi- 
rit;  which  we  fuppofe  to  be  owing  partly  to  th.  fea  fair  in 
the  blood,  fome  of  which  is  demonftrable  even  in  the  fpirit 
pf  blood  5 and  partly  to  the  vegetable  aliments,  not  yet  di- 
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gefted  Info  an  animal  nature.  For  which  lafl:  reafon  an  acid 
is  procurable  from  the  blood  of  grahiinivorous  animals  as  well 
as  from  that  ol  man.  The  earth,  feparared  from  the  lixivi- 
um by  filtration,  makes  about  an  hundred  and  fiftieth  part 
of  the  original  mals,  and  contains  Ibme  particles  which  arc 
attra£lcd  by  the  load  ftone. 

- From  ihe  preceding  analyfis  of  the  blood,  it  evidently  con- 
tains a variety  of  particles,  d.lE.ring  in  bulk,  weight,  figure^ 
and  tenacity  j fome  watery,  others  irflanimable,  and  moft  of 
them  greatly  inclined  to  putrefadion,  and  of  an  alkaline  na- 
ture. The  blood,  in  a found  healthy  date,  not  injured  by 
putrefaction,  or  too  violent  a degree  of  heat,  is  neither  alka- 
line nor  acid,  but  mild  or  gelatinous,  and  a httle  faltifh  to 
the  tafte ; yet,  in  fome  dileafes  it  is  very  acrid,  and  comes 
near  to  a ftate  of  putrefaClion  ; as  for  infiance,  in  the  feur- 
vy,  where  it  corrodes  its  containing  vcfiels ; and  in  dropfies, 
the  waters  of  which  are  frequently  alkaline.  But  an  alkalef- 
cent  caix  is  found  in  the  blood  of  infeCls,  which  cffervelces ' 
with  acids. 

By  a microfeope  we  perceive  in  the  blood  red  globules  j 
which,  doubtiefs,  make  that  part  called  cruor  or  crajjamentum. 
If  it  be  queftioned,  whether  thefc  are  not  rather  lenticular 
particles  of  the  fame  kind  with  thofe  obferved  by  Leuwen-. 
hoek  in  fifh,  and  lately  difeovered  in  our  own  fpecies,  we 
confefs  it  is  a point  difficult  to  determine:  Hewfon,  however, 
obferves  that  the  particles  are  flat  like  a guinea.  (See  his 
Trcatifc  on  the  Blood.) 

The  colour  of  thefe  globules  is  red  ; and  the  intenfenefs 
of  their  colour,  and  the  proportion  they  bear  to  the  whole 
mafs,  incrcafes  with  the  ftrength  of  the  animal.  Their  dia- 
meter is  very  fmall,  being  between  anfl  yiW  inch. 
They  are  faid  to  change  their  figure  into  an  oblong  egg  lik# 
lhape,  which  Dr  Haller  could  never  obferve  with  fufficient 
(Certainty.  They  are  alfo  faid  to  dlflbiv^  into  other  Icfier 
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globules  of  a yellow  colour,  which  he  had  neither  obferved 
himfelf,  nor  can  cafily  admit. 

From  the  red  part  of  the  blood,  fibres  are  generated  in  a- 
bundance;  from  the  (erum,  in  Imallcr  quantities.  They  arc 
procured  by  pouring  the  blood  into  a linen  cloth,  and  walh* 
ing  it  gradually  with  a great  deal  of  water,  or  by  beating  iC 
with  a rod.  In  quantity,  they  equal  the  28th  part  of  the 
whole'  mals.  Thefe  are  formed  of  the  gluten,  and  are  not  ge- 
nerated in  a living  animal ; fince  they  arc  neither  to  be  per- 
ceived by  the  microfcope,  which  ib  eafily  renders  vifible  the 
red  globules ; nor  yet  does  their  long  thread-like  figure 
feem  adapted  for  receiving  motion. 

From  the  preceding  experiments  compared  together  arifes 
that  knowledge  which  we  at  prefent  have  of  the  blood 
liamely,  that  the  craflamentum  or  cruor  is  cbmpofed  of  glo- 
bules. The  inflammable  or  combufliblc  nature  of  thefe  glo- 
bules is  proved  from  dried  blood,  which  takes  flame  and 
burns ; as  alfo  from  the  pyrophorus,  which  is  generated  from 
the  human  blood  : And  from  globules  alfo  moft  probably  a« 
rifes  the  greater  part  of  the  pitchy  oil  that  is  obtained  from 
blood  by  the  violence  of  fire. 

The  ferum  of  the  blood  diflilled  with  a flrong  fire  gives 
over  almoft  the  fame  principles  with  the  cruor,  viz  fait,  oil, 
and  earth.  It  yields,  however,  much  more  water,  but  no 
iron  at  all.  Similar  principles,  but  wirh  a lefs  proportion  of 
oil  .and  fait,  arc  obtained  from  the  aqueous  humours  prepared 
from  the  blood,  as  the  faliva  and  mucus. 

The  exadt  mafs  or  quantity  of  blood  contained  in  the 
whole  body  cannot  be  certainly  computed.  The  weight  of 
the  mafs  of  humours,  however,  is  much. greater  than  that  of 
the  folids;  but  many  ot  them,  as  the  gluten  and  fat  of  parti- 
ticular  parts  do  not  flow  in  the  circulatiion.  But,  if  we  may 
be  allowed  to  form  a judgment  from  tUiofc  profufe  haemor- 
thagics  that  kavc  been  iuflained  without  deftroying  the  life 
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, of  the  patla»t,- from  experiments  madqspn  hviqg  animals 
by  drawing  out  all  their  blood,  the  mafs  of  circulating  hli- 
moiirs  will  be  at  leaft  fifty  pounds ; of  which,  about  28  will 
be  true  red  blood,  runningdn  the  arteries^nd  veins  j of  w^i^h 
the  arteries  contain  only  four  parts,  and  the  veins  nine,  f 

The  blood'  does  not  always  contain  the  fame  proportion  of 
the  principles  above  mentioned  t For  an  incrcafed  celerity, 
whether  by  laborious  and  ftrong  exercifes,  a full  age,  fever,  or 
otherwife,  augments  the  crafiamentum,  the  rednefs,  the  con- 
geaHng.force,  and  the cohcfion  of  the  particles;  and  the  hard- 
nels  and  weight  of  the  concreted  derum  with  the  alkaline 
principles  ^re  increafed  by  the  fame  means.  On  the  other 
hand,  the  younger  and  lefs  active  animal,  and  the  more  wa- 
tery or  vegetable  the  diet  on  which  it  is  fed,  the  cralTamen- 
tum  of  the  blood  is  proportionally  lefiTened,  and  its  ferum’and 
mucus  increafed.  Old  age,  again,  leflTens  the  craflTamentum, 
and  the  gelatinous  part  iikewife. 

From  thefc  principles,  and  a due  confideratlon  of  th# 
folid  fibres  and  vefiels,  the  different  temperament^  are  de- 
rived. For  a plethoric  OT  fanguim  habit  arifes  from  an  a- 
bundancce  of  the  red  globules  ; a phlegmatic  temper^^ture  froqji 
a redundancy  of  the  watery  parts  of  the  blood ; a choler^ 
diQpofition  of  the  humours  feems  to  arife  from  a more  aerf^ 
and  alkalefcent  property  of  the  blood  *,  as  appears  from  thofe 
who  live  on  flefh  and  on  the  human  fpecies,  being  fo  much 
fiercer,  and  more  paflionate  than  thofe  who  liv^  on  vegetable 
food*  A great  firmuefs  in  the  folid  parts,, joined  with  an 
©xquifite  fenfibility,  or  nervous  irritability,  difpofes  to  a cho- 
leric habit ; a lefs  irritability,  with  a moderate  d^s^ty,  to  a 
fangulne  habit ; and  a lefier  degree,  both  of  denfity  and  irri-*, 
tability,  are  to  be  referred  to  a phlegmatic  temperament. 
There  is  alfo  a kind  of  dull  heavy  temperament,  in  which 
there  is  the  greateft  firength-of  body,  joined  whh  no  great 
degree  of  irritability.  In  the  melancholic,  again,  a wcaknefs 
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•f  the  folids  is  joined  with  the  highefl  degree  of  nervous  irrl* 
tatioh  or  ieniibility.  But  we  mu(if  not  dtfcribe  the  tempera* 
fnents  too  (yftcmaticaUy ; for  they  are  found  to  be  not  only 
four  or  eight,  but  almoft  infinitely  varied. 

The  red  part  of  the  blood  feems  chiefly  of  uft  to  generate 
heat,  fince  its  quantity  is  always  in  proportion  to  the  heat  of 
ihc  blood.  This  being  confined  by  the  largcnefs  of  the  glo» 
bules,  within  the  red  or  firfl  order  of  vcflels,  hinders  them 
from  collapfiog  ; and,  in  receiving  the  common  motion  of 
the  heart  by  the  greater  denfity  of  its  pans,  it  has  a greacee 
impetus,  and  lets  in  morion  the  leiTer  orders  of  humours. 
Nor  is  it  improbable  that  the  heart  is  more  rtrongly  irritated 
by  the  ponderous  cruor  of  the  blood  The  globular  figure 
of  its  parts,  together  with  their  denfity,  makes  it  cafily  per- 
vade the  vcfiels;  and  the  qumrity  of  iron  it  contains,  as  well 
as  of  oil,  perhaps  increafes  its  power  of  generating  heat.  And 
hence  it  is,  that  the  red  part  of  the  blood  being  too  much  di- 
wjiniftied  by  profule  bleedings,  there  follows  a ftagnation  or 
leflened  motion  of  the  humours  in  the  fmaUer  veiTeis  ^ whence 
fatnefs  and  dropfy.  By  the  fame  rule  alfo  a due  prbportion 
•f  cruor  is  ncceflary  within  the  habit,  to  generate  new  blood. 
For,  by  large  hemorrhagies,  we  fee  the  blood  lofes  its  red  and 
denfe  nature,  and  degenerates  into  a pale,  ferous,  or  Watery 
ftate. 

The  coagulablc  ferum  is  more  cfpccially  defigned  for  the 
wtrition  of  the  parts,  as  (hall  be  afterwards  fhewn.  The  thiE^ 
ner  juices  lerve  various  purpofes  ; as  the  dtflblution  of  the  a* 
liments,  the  moiflening  of  the  external  furface  of  the  body 
and  lurfaces  of  the  external  cavities,  to  prelerve  the  flexibility 
of  the  folids,  and  conduce  to  the  motion  of  the  nerves,  the 
fight,  &c.  The  faline  particles  feem  fcrviceablc  for  diflblving 
the  aliment,  and  ftimulating  the  veflels.  The  properties  of 
the  aerial  part  art  not  yet  well  known.  The  heat  occafions 
VoUlL  Uh  thfi- 
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the  fliiiiiity,  and  is  not  ca01y  raifed  to  fuch  a degrcfe  ^s  to  co- 
agulate the  humours  ' 

Health,  therefore,  cannot  {iibfift  wirhout  a denfdl  and  red 
blood  i and,  if  its  quantity  be  too  umch  dimmifhcd,  a ftag- 
fiation  of  the  juices  rakes  place,  whence  the  whol^  body  be- 
tomcs  pale,  cold,  and  wCak.  Nor  can  life  or  health  fubfift 
without  a fbfficiency  of  thinner  juices  intermixed  with  the 
ted  blood ; lincc  the  Cruor,  deprived  of  its  Watery 
Congeals  and  obftr'u^ts  the  fmallefl:  paflTages  of  the  vefiels,  and 
"ttufes  too  great  a heat. 

It  fhoula  kern  that  there  ought  to  be  a difference  hetwccii 
the  arterial  and  venous  blood,  on  accolit.t  of  the  former^s  ha- 
ving lately  iuffered  the  action  of  the  lungs  :•  But,  in  experi- 
ments, I fcarccly  find  any  obfervablc  oifference^  cither  in  co- 
lour, denlity,  Or  any  other  property.  Sometimes,  however, 
t have  found  a moft  evident  difference ; for  tlie  bright  colour 
of  the  arterial  blood  feems  to  dihingtrilh  it  from  the  du^y 
dark  coloured  blood  in  the  veins.  The  dark  colour  of  the 
blood  in  a chicken,  while  in  the  egg,  afifes  Only  from  the^ 
deep  feat  of  the  vein.  But  we  have  not  fufficient  ccr- 
tainry  of  a difference  in  the  blood  of  different  artenesw 
jHowever,  the  arterial  blood  is  apparently  of  a more  bright 
©r  rplendid  red,  and  having  a greater  degree  of  fluidity  arid" 
proportion  of  watery  parts,  may  fo  far  differ  from  the 
Venous  darker  coloured  blood.  But,  to  clear  up  this  cir- 
cumftance,  farther  experiments  are  requifite. 

From  one  and  the  fame  mah  of  blood,  driven  into  the  a- 
brta,  ate  generated  all  the  fluids  of  the  human  body  j which, 
from  their  affinity  to  one  another,  are  reducible  to 'Certain 
clalTes,  The  manner  in  which  they  are  feparatbd  ought  td 
be  accounted  for  by  the  fabric  or  meebanirm  of  the  glands 
thcmfelves.  But  we  mufl  firft  cenfider  what  the  blbod  fuf- 
fers  from  its  confaining  veffels. 
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the  temperaments. 

« Tlic  theory  of  the  temperaments  of  the  human  hotly 
(fays  Dr  Wrifberg),  in  the  Icnfe  commonly  received  by  phy- 
iicians,  and  taught  in  the  fchools,  the  received  divifion  of 
them  into  four  Ipecies,  and  their  repeated  produffion  from 
the  different  nature  and  mixture  of  the  blood,  favour?  too 
much  of  the  antient  and  particularly  of  the  Galencial  dof- 
trine.  1 think  tiierc  can  oc  no  doubt  that  there  are  tempe- 
raments ; and  that  the  manner  and  rule  which  nature  follows 
in  man,  and  iikewiic  in  perh^  animals,  may  be  obicrved  in 
the  performance  of  the  corporeal  and  mei.tal  funidfions,  in 
cither  preferving  pr  endangering  the  health  and  hie,  in  the 
exercife  of  molf  of  the  duties  and  aff..  r>  of  life,  and  in  the 
affions  of  the  internal  and  external  pans,  which  arc  more  or 
Jefs  connected  with  the  health  of  the  animal.  If.  therefore, 
we  would  vrifh  to  give  any  Ipccific  name  to  this  different  re- 
Jation  and  determination  of  the  parrs  oi  our  body,  when  oiJiEe 
communicated  with  the  fyftem  in  general,  as  we  would  do  to 
any; plant*  or  Other  particular  natural  body or  if  we  wifh  to 
keep  the  antient  denominations  fanguinpoys,  ci  oienc,  phleg- 
matic, and  melancholic,  in  preference  to  all  others,  we  molt 
be  aware,  that  neither  the  various  habits  nor  temperaments 
of  mankind  can  originate  Ibleiy  from  the  djff.Tenc  natures  of 
the  blood,  nor  can  they  all  be  comprehenticd  under  thefi(? 
four  modifications. 

« The  caufes  of  diverfity  of  temperament  feem  to  be, 

1.  The  various  quantity,  firmnels,  and  ientient  fachiiy  of  the 
nervous  fyllein,  Irom  the  brain  communicated  to  each  /lervfi* 

I have  always  obferved  a choleric,  and  cholenco  faugiiintpus 
.difpofitionj  in  all  perlons  having  a lar^e  brain  and  thick 
^Jlrong  nerves,  along  with  a great  fenfibility  a>  well  of  the 
whole  body,  as  of  the  organs  of  fenle,  Hence  arilcs  a ready 
-apprehenfipn  of  objeffs,  and  an  increafe  of  underlfanding  and 
^knowledge,  and,  owing  to  the  companfon  of  many  ificas,  an 
•^ut<  and  entire  judgment,  which  choleric,  perlons  poffefs  in 
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' fo  eminent  a degree:  But,  along  with  this  condition  of  tho 
nerves,  thefe  people  arc  exccflivcly  liable  to  grief  and  anger, 

' when  the  body  or  mind  is  bur  flightly  affe£ted ; and  on  this, 
account  medicines  Ihould  be  cautioufly  given,  anJ  Ids  dofes 

* prdcribcd  to  them.  With  a fmall  brain,  and  ilender  nerves,  I 
' have  obfcrved  the  fcnfcs  more  dull,  and  a phlegmatic  or  phleg- 
" nnatico»melancholic  torpor  conjoint'd.  Thdie  people  tncrefote 

• require  from  external  obj^£ts  Itronger  impreflions  upon  the 
organs  of  fenfc,  and  theie  impreflions  longer  applied,  if  they 
are  meant  to  leave  laftmg  eflT  (5ts : Hence  their  judgment  is 
■frequently  weak  on  account  of  the  defeat  of  ideas  j and  they 
feldom  acquire  any  cxtcnlive  knowledge.  But  nature  has 
compenfated  thefe  difadvanrages,  by  making  them  more  able  tp 
undergo  hardlhips,  from  change  of  climate,  life,  or  labour; 

' they  demand  more  powerful  medicines,  and  larger  dofes. 
What  a great  difference  in  man  and  the  cetaceous  animals  ! 
2.  The  various  degrees  of  irritability  in  the  mufcular  parts. 
^Tor,  wherever  you  find  a very  delicate  irritability,  aflfedled 
by  almoft  every  ftimulus,  and  retaining  lalling  imprelfions, 
and  at  the  fame  time  ?aing  with  a certain  celerity,  in 
that  cafe  you  cannot  doubt  of  a choleric  difpofition.  Hence 
that  remarkable  ftrength  in  the  muicles  ot  fome  pertons, 
which  aft  With  fo  incredible  quicknefs,  defpatch,  and  cpii#* 
ftaney.  On  the  contrary,  if  you  examine  a phlegmatic  per- 
fon,  you  obferve  the  contraftile  power  of  the  mufcles  Ian* 
guid,  difficulty  yielding  to  Aimuli,  unlefs  powerful;  fince 
the  mufcles  of  plegmatico  melancholic  men  arc  long  of 
being  determined  to  motion,  although  flrongly  excited,  and 
finifh  it  with  an  appearance  of  languor,  3.  Even  a certaia 
foftncls  is  obfervable  in  all  fibres  and  membranes,  if  you 
toucht  he  body  of  a phlegmatic  perfon ; or  ^ fceiiiing  hard* 
Uefs  and  drynefs  in  melancholic  habits  ; Along  whh  which 
p^ticularitics  the  phlegiuktics  join  iefs  clafticity,  whilA,  in  the 
melancholic)  there  Is  a greater  tone  and  contra^ile  power. 
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"4.  r^crc  15  in  the  air,  undoubtedly,  a certain  clc£^ncal 
pnncipiCi  which  being  by  refpitation  communicated  in  differ- 
ent ways  with  the  body,  imparts  a natural  tone  to  the  fibres, 
pccrtfiont.  a quicker  motion  in  the  vclTels,  and  increafes  and 
duiiinilhcs  by  turns  the  alacrity  of  the  mind^  But,  as  this 
prinupie  ot  atmorpherk  air  does  not  prevail  in  equal  quan- 
tity every  hour  of  the  day,  all  times  ol  the  year,  and  in  every 
^rlimate  ^ io  fotnetimes  we  feel  an  univeriai  lafiitude,  which 
fiiddenly  ccaks,  the  firength  of  the  body  and  mind  being 
reftored  with  a ferene  and  elafiic  air  ; fo,  in  like  manner,  all 
men  do  not  equally  abrorb  this  electric  matter,  which  thus 
forms  a remarkable  divcrfity  of  temperament.  5.  We  ought^ 
too,  to  combine  with  thefc  the  various  nature  of  the  blood 
from  the  proportion  of  its  elements  : And,  in  faft,  as  greater 
ftimuli  in  the  blood  excite  the  heart  to  brlflter  contraflions  % 
fo  a more  acrid  and  copious  bile  may  effectually  promote  the 
perifialtic  motion,  and  the  abundance  of  mucus  occafion  a 
tendency  to  Icntor  and  frequent  catarrhs. 

There  are  then  fufficient  eaufes,  which,  from  our  birth^ 

“ may  bring  on,  in  the  firft  growth  of  the  parts  of  the  body, 
an  irrevocable  determination  to  this  or  that  habit  or  temper' 
rament  1 therefore  can  fcarcely  admit  a complete  tranfi- 
Bvutation  of  temperament,  which,  during  the  cxcrcifc  of  thefe 
natural  lasw,  could  render  a purely  choleric  perfon  phlegma- 
tic : But.  that  fume  change  may  t.  kc  pkee  in  temperaments, 
that  violent  attacks  may  be  mitigated,  that  lenror,  torpor, 
and  liflleffnefs,  may  be  increafcd,*!  readily  agree  ; and,  from 
the  remedies  by  which  fuch  a change  may"  be 'produced,  I 
form^a  fecond  clafs  of  the  eaufes  of  temperaments.  The  chief 
are,  i.  A different  kind  of  meat  and  drink.  An  anima^ 
diet  adds  a great  fiimiilus  to  our  lirength,  invigorates  our 
fenfes,  -and  fomctimes  induces  ferocity ; as  is  evident  from 
the  Anthropophagi,  carnivorous  animals,  wild  beafts  and 
iheir^whslps,  and  hunters,  particularly  if  thp  abule  of  aro* 
^ . maticfj. 
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xnatics,  wines,  and  medicines,-  ha?  lupervened.  Vegetables, 
4on  the  contrary,  incrcafe  the  lentor  of  the  fibres,  weaken  thic 
ffrength,  diminilh  fenfibility  and  irr-tabihty ; in  a word, 
induce  a phlegmatic  diipolition  ; in  which  potatoes  have  a 
wonderful  cffedl.  It  would  be  of  great  coiifeguence  to  pay 
regard  to  this  in  the  bringing  up  of  children,  viz  to  invigo- 
rate the  inertia  of  the  mental  and  corporeal  faculties  by  the 
ufe  of  animal  food,  but  to  temper  the  vehement  palEons  pe- 
culiar to  choleric  perfons,  by  ufing  a vegetable  diet.  2,  The 
particular  mode  of  education  and  exanipies.  It  need  fcarcc 
be  inlifted  ou  that  thde  pofTels  great  influence,  particularly 
in  infancy.  Hence  it  happens  that  whole  nations  arc  of  one 
tcmpcraiuenT.  3,  Climate,  weather,  native  country^  Rarely 
in  an  unfcttled  climate  or  country,  in  hot  climates,  or  in 
countries,  will  you  find  in  choleric  perlbns  that  alacrity  of 
temper,  agility  of  boJy,  and  qaicknefs  of  under  handing, 
which  is  fo  common  in  a ferene  and  temperate  climate,  aud 
high  hilly  countries.  4.  The  increalc  of  knowledge,  I 
have  often  admired  that  change  which  a itrenous  induflry 
produces  in  fome  of  the  moft  dull  men^  fo  that,  with  the 
increafe  of  knowledge,  they  became  of  a more  cheerful  tem- 
perament, 5*  Abundance  and  want  of  neceflaries,  both  in 
life,  and  for  the  purpofe  of  forwarding  improvement,  ffor 
this  reafon,  it  may  happen  that,  according  to  the  diverfiry.of 
the  form  of  government,  whether  under  mild  or  more  fevere 
and  tyrannical  laws,  the  temperament  of  the  iubjed:  may  be 
either  lively  or  languid.  6.  The  fort  of  life  itlelf,  iniercourfc 
with  men,  and  public  employ tment,  may  have  a great  (hare  ia 
changing  temperaments  } liuce  rarely,  after  the  36th  year  of 
a man’s  life,  do  you  find  the  blood  ftdl  pure;  and  a choleric 
perfon  fcarcejy  prelervcs  his  former  alacrity  after  his  50th.  It 
is  difficult  to  lay  into  how  many  fpecies  temperaments  fhould 
be  divided,  and  what  kind  of  character  fhould  be  afiigned  to 
according  to  natwcc,  and  not  conjeflurc.  I doubt  J 

may 
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'Say  not  be  mote  fucccisful  than  the  celebrated  Kaempfius  and 
ticrrclhemius>,  as  i c:&hibit  the  outlines  only  The  fanguU 
ncous  anJ  phlegmatic  temj  craments  leem,  with  various  in- 
termedia, to  comprehend  ail  modifications,  i.  The  fangui-^ 
ncous,  which  is  in'conltant,  and  not  well  fpccified,  is  diftin- 
guifiied  by  a vividcolour  of  the  face ; the  velTcls  are  full  j 
and  hence,  for  the  moi>  part,  they  take  ill  with  external 
heat ; they  are  predifpofed  greatly  to  inflammatory  dife-fles  ; 
they  have  a great  (hare  of  fenfibility  and  irritability,  which  all 
therefore  indicate  a defire  of  pleafurc  in  this  temperament, 
and  the  greateft  inquietude,  both  of  body  and  mind,  prevails: 
They  arc  talkative;  abide  not  long  with  any  occupation; 
they  are  eafily  (educed,  and  contrail  an  intimacy  with  every 
body ; but  they  foon  forget  their  friends,  fhewing  a certain 
diffidence  to  all  of  them  *,  they  feldom  meddle  w th  afFiirs  of 
any  conf  quence  5 and  rarely  acquire  proficiency  in  the  fei- 
cnCcs,  unlels  in  an  advanced  age.  2.  I he  fanguineous  cho- 
leric enjoys  a better  mixture  of  caufes ; it  has  the  fupports  of 
health  and  chctrfulnels  aion^^  with  the  former,  but  has  perfe- 
Verance  in  common  With  the  choicnc.  3.  The  choleric: 
Here  you  will  always  obferve  the  body  lean,  though  not  ema- 
iiated  and  dry,  as  in  the  cale  with  mclmcholic ; the  Ikin  is 
6f  a whitifli  yellow,  with  red  hairs ; the  balls  of  the.  eyes  arc 
Ot  a moderate  magnitude,  the  pupil  being  frequently  dim;  a 
penetrating  lively  countenance,  lometin.es  joined  with  a de- 
gree of  ferocity ; a quick  pulfc ; actions  of  the  mufcles  in 
walking,  fpeaking,  and  other  refpeiSls,  very  rapid  ; copious 
and  acrid  bile ; hence  an  cffctSfual  pcrift  iltic  motion,  more 
frequent  ftools,  a ready  inclination  to  undertake  any  thing  of 
conicqucnccv  formed  as  if  to  command,  and  particular  ^ fond 
^ of  animal  food,  5,  The  hy  ochondriac : An  unhappy  tem- 
perament, trbublcfome  to  itfelf  and  others.  Men  of  this  fort, 
for  the  mofl  part,  are  fnbjeft  to  difeafes  in  the  liver,  have  a 
yellowilh  appearance,  always  difcontentcdi  wonderfully  tor- 
tured 
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tured  widi  tnry  and  diffidence,  and  are  called  bj  fome 
ttricQ-melanchdie^  6*  The  melancholic  have  a dcjcifted  alpcft  i 
The  eyes,  for  the  moft  part,  fmalU  retracted,  and  winking  ; 
the  hair  black,  and  Ikin  rigid ; remarkable  for  its  drynefs  and 
leannefs ; a fmall  and  How  pulfe,  {paring  and  black  bile,  i 
Ciow  periRaltic  motion-  They  indeed  have  quick  percep- 
tions, and  ponder  long  ; they  fubmit  to  toilfome  labour  with 
the  greatcH  patience,  but  hniih  it  with  incredible  flownefs  • 
for  the  moH  part  they  pay  no  regard  to  rime.  They  cafily 
bear  the  difad  vantages  of  life ; but,  when  once  their  anger  is 
excited,  they  love  revenge.  7*  The  boeotic  or  ruftic  joins 
a great  fhare  of  the  fanguineous  tcinpcraiiient  with  the  me* 
lancholic  and  phlegmatic.  The  body  is  lufty,  full  of  juices, 
a fmall  irritability  in  its  Hrong  mufcles,  and  fome  Hu|)or  in 
its  fmall  nerves*  Pcrlons  of  this  fort  are  capable  of  no  edu- 
cation ; and  whatever  they  undertake  favours  of  a low  turn 
•f  mind*  8*  fhe  gentle  and  mild  temperament.  This  is 
compofed  of  the  fanguineous,  choleric,  and  phlegmatic.  They 
are  a good  race  of  men,  wilhing  well  to  all : In  them  we  al- 
ways perceive  a calmnefs  and  fwcetnefs  of  manners.  They 
ftrongly  hate  a prating,  noify  loquacity.  If  devoted  to  ftudy, 
they  calmly  undertake  the  talk,  anxioufly  ponder  what  they 
learn,  and  are  capable  of  great  proficiency.  9.  The  flow 
phlegmatic  is  diflinguiihed  by  a foft  and  moflly  whitifh  Ikin^ 
a very  lax  body,  very  prominent  eyes,  drowfy  afpeft,  a flow 
and  weak  pulfc : For  the  moft  part  they  fpeak  flow,  arc  pa- 
tient of  the  weather's  inclemency,  and  other  people's  affronts  > 
born  to  obey ; and  on  account  of  their  (lighter  irritability, 
difficultly  enraged,  and  cafily  pacified  again. 
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§ 8.  Of  thf  Circulation  or  Motion  of  the  Blood  through  the  Af 
o : . I teries  and  V eins. 

The  arteries.and  veips  contain  either  blood  or  lymph.  The 
red  blood  fills  thofc  artciyes  and  veins  which  we  call  red^  oj: 
otf  ihe  firlt  order,  and  which  have  their  origin  in  the  heart. 

they  are  very  looleiy  and  imperfectly  didended  by  th? 
l^l9od,  ^nd  at  otneriiines  they  are  rendered  very  full  and  tur^td* 
After  death,  the  veins  are  found  fuller  of  blood  than  the  arte- 
ries ; and  foinetimes,  when  the  perfon  has  been  dead  a con- 
fiderable  time,  the  Imall  veins  have  been  lound  diftendcd  with 
air.  But  the  arteries  of  a de^d  body  commonly  contain  only 
a fmall  quantity  of  blood. 

1 hib  dittending  blood  is  rapidly  moved  through  all  the  vef- 
fels  of  a l.ving  bod^,  as  is  demonttrated  to  us  Irom  wounds  ^ 
and  the  patient  foontr  or  later  expires  from  the  lofs  ( f fo 
mt^ch  blood  as  was  neceflary  for  the  maintenance  of  hfe; 
this  Ivls  of  blood  happens  simeit  inhantly  from  the  larger 
arteries,  and  lometimts  very  fudderly  from  the  irnalier  ot.es  : 
But  from  the  veins,  uniefs  they  are  Ibme  of  the  larged,  it  is 
generally  flow ; yet  are  there  not  wanting  inltances  of  faud 
hemorrhagies  from  wounds  of  the  veins,  in  the  inner  cerners 
of  the  eye^  and  thofe  under  the  tongue.  Experiments  made 
upqn  living, animals  fufficienrly  evince  the  impulfe  and  rapi- 
dhy.with  which  the  blood  is  tiioved,  particularly  through 
the  arteries.  The  height  to  which  blood  afeended  from 
the  carotids,  when  cut,  according  to  Hale’s  calculation. 
Dr  Wrifberg  faw  confirmed  in  rebuff  men  who  were  be? 
headed:  It  is  generally  about  feven  feet,  with  this  dif- 
ference,  however,  that  in  two  examples  the  blood  fprung 
higher  from  the  vertebrals  than  from  the  carotids.  In  the 
larger  trunks  it  runs  fwilteh,  but  in  the  leaff  of  them, 
fomewhat  flower,  , In  the  larger  veins,  the  blood’s  celerity 
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is  lefs  than  In  the  arterial  trunks,  in  the  fame  proportion  as 
the  fcdlions  of  the  arteries  are  lefs  than  thofe  of  the  veins,  i 
twice  or  almoft  thrice  as  flow.  Another  argument  of  the 
circulation  is  the  comprefTure  and  relaxation  of  a vein,  where- 
by the  motion  of  the  blood  is  promoted  from  one  valve  to 
another.  The  motion  of  the  blood  through  the  veins  is  u- 
niform  or  equable ; but  in  the  arteries,  it  is  alternately 
greater  when  the  velTel  is  more  dilated,  and  lefs  when  it  is 
contracted.  This  is  proved  by  ocular  infpeCtion  in  living 
animals. 

That  the  motion  of  the  blood  is  a continued  courfe 
through  the  fanguincous  arteries  into  the  veins,  is  difcovcred 
from  experience.  For,  firfl,  it  is  certain,  that  all  the  arteries 
and  veins  communicate  or  open  the  one  into  the  other;  bc- 
caufe,  often  from  one,  and  that  a fmall  artery,  all  the  blood 
of  the  whole  body  may  be  evacuated.  We  h-ivc  numerous 
examples  of  fatal  hemorrhagies  from  an  inner  artery  of  the 
nofe,  from  the  gums,  from  a fioger,  from  a tooth,  from  a cu- 
taneous pore  enlarged,  from  the  punClum  lacrymale,  from  the 
wound  of  cupping,  and  even  from  the  bite  of  a leech.  There 
are,  therefore,  of  courfe,  open  wavs,  by  which  the  blood 
fpeediiy  flows  from  the  venous  into  the  arterial  fyftem. 

That  the  blood,  again,  in  the  arteries,  flow^  from  tne  heart 
towards  the  extreme  parts  of  the  body,  is  proved  by  the  mi- 
crofeope,  and  by  a ligature  on  the  artery  of  a living  animal, 
and  likewife  by  the  fabric,  mechanilin,  and  proportion  of  the 
femilunar  valves  between  the  arteries  and  their  correfponding 
ventricles.  Whatever  artery  is  flopped  by  a ligature,  the 
fwelling  enfues  in  that  part  between  the  heart  and  the  liga- 
ture, whiift  the  other  part  beyond  the  ligature,  which  is 
niore  rmiore  from  the  heart,  is  emptied.  Neither  has 
it  there  any  pulfation,  nor,  if  it  be  the»c  wounded,  wilf 
it  yield  any  blood.  The  fame  eflPeCls  which  we  fee  fol- 
low from  a ligature,  are  likewife  often  produced  by  dif- 

cafe  ; 
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cafe  ; as  when  fome  tumour,  by  conVpr^^fliire  or  an  aneurifm, 
intercepts  the  blo^(!l^  motion  from  the  Heart,  Experiments 
of  this  kind  have  been  made  on  moft  of  the  arteries ; anaf- 
tomofes,  however,  or  the  blood  flowing  through  a neighbour- 
ing branch,  or  the  retrocefflon  of  the  blood  in  a dying  ani- 
mal, form  exceptions  to  this  rule. 

But  the  courfe  or  motion  of  the  venous  blood,  has  been 
always  more  doubted;  almoft  all  the  antients  have  been 
perfauded,  that  the  blood  in  the  veins  flowed  through  them, 
cither  from  the  heart  or  from  the  liver,  to  all  parts  of 
the  body.  Very  few  of  them  have  known  that  this  was 
an  error.  Several  of  them  have,  indeed,  acknowledged  it  to 
be  falfe  in  the  pulmonary  vein.  But  that  the  blood  did  not 
move  from  the  heart  in  the  vena  cava  was  known  to  ftill 
fewer  anatomifts  of  the  antients:  Only  to  Andreas  Caefal- 
pinus  by  chance,  and  {from  an  extraordinary  accidtnt)  to  Ve- 
falius. 

Dr.  William  Harvey  was  the  firft  who  experimentally  af- 
fected the  motion  of  the  blood  returning  in  the  veins  to  the 
heart,  in  fuch  a manner  as  to  render  the  whole  intelligible, 
and  leave  no  room  for  doubt.  The  valves  of  the  veins  lead 
us  to  this  truth : For  the  common  ufe  or  office  of  thefe  valves 
is,  to  determine  the  preffure  that  is  made  from  any  quarter 
upon  the  v«ins,  towards  the  heart,  by  allowing  no  opportunity 
to  the  venous  blood  that  has  once  entered  the  trur  k to  flow 
back  to  the  branches.  For,  lince  the  valves  open  upwards 
towards  the  heart,  the  blood  enters  and  expands  them; 
and  thofe  parts  of  the  valves  which  project  into  the  cavity 
of  the  vein,  approach  towards  the  axis,  until  the  oppofitc 
fidcs,  by  meeting  together,  fhut  up  the  tube.  This  wc  know 
from  inflations,  ligatures,  and  injeftions  of  the  veins  ; for 
you  never  can  force  a liquor  eafily  into  the  veins  by  propel- 
ling it  againfl  their  valves.  They  do  not,  indeed,  every 
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^where  fliut  up  the  whole  caviry  of  the  veins but  where 
they  do  not  (hut  clofe,  they  always  iritereept  the  gre-itelf  part 
of  the  tube. 

Another  office  of  the  valves  in  the  veins  feenis  to  be  for 
fuftaining  the  weight  of  tiie  bloi^d,  that  its  upper  coli^iuns 
may  not  g avitatc  upon  the  lower;  nor  the  blood,  flowing 
through  the  trunk-,  make  too  great  a reflflance  againfl  that 
.which  follows  it  through  the  branches : For  if,  from  the 
(lo  ver  motion  of  the  blood,  i^s  weight  or  preffurc  dial!,  in 
any  parr,  much  exceed  the  impplfe  that  drives  it  on,  fo  as  to 
caule  fome  part  of  the  column  to  delcend  by  its  weight,  it  is, 
in  that  ca(e,  immediately  catclK;d,  and  fuftained  in  its  relapfe 
by  the  next  adj  icent  valve,  which  hinders  it  from  urging 
againft  the  next  rucceeding  column,  and  affords,  time  and  op- 
portunity for  (ome  contiguo  is  mutcle,  by  its  prelTure  or  con- 
cu(fion,  to  propel  the  column.  This  is  the  reafon  why  valves 
are  placed  in  the  veins  of  the  limbs  and  necks,  in  which  parts 
they  are  both  more  numerous  and  more  robuft  than  elfe- 
where.  This  is  alio  the  caufe  of  varices,  when  the  blood, 
entering  the. hollow  valves,  urges  their  I'olid  convexity  down- 
wards, and  makes  the  vein  dilate  in  that  part.  Likewd'e,  in 
mufcul  il*  aefion,  the  valves  are  the  caufe  of  the  whole  effedl 
of  the  prdlure  which  the  veins  (iiflain,  forwarding  the  blood 
in  its  due  courfe  towards  the  heart. 

‘ Moreover,  the  valves  placed  in  the  right  fide  of  the  heart 
are  fo  Con(tru(fied.  that  they  freely  permit  blood,  air,  or  wax, 
to  pafs  from  the  venous  trunks  of  the  cava  into  the  heart, 
but  deny  any  reflux  from  the  heart  into  the  veins. 

Again,  ligatures,  in  a living  perl’on,  make  this  circumflance 
more  evident.  When  the  veins  of  the  limbs  are  tied,  either 
by  deflgn  or  accident,  about  the  hams,  arms,  ancles,  or  wrifls, 
the  limb  below  the  ligature  fvvells,  the  veins  fill  and  diflend 
themlclves,  and,  when  ojienecl,  make  a free  difeharge  of 
blood  ; But  at  the  fame  time  nothing  of  this  kind  happens 

above 
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above  the  ligature,  nor  any  of  the  veins  to  be  feen  there. 
The  fame  phenomenon  happens  when  the  veins  are  compref- 
fed  by  iwelled  or  Icnrhous  glandv  in  the  vifcera  ; and  from 
polytufes  the  vei  s are  often  greatly  fuelled  or  enlarged  into 
tun  ours.  Thefe  ligatures  will  lerv.c  to  keep  the  blood  in  any 
limb  round  which  they  arc  tied,  that  Jt  may  not^  return  to 
the  heart,  and  be  loll  through  a wound  in  another  part.  ’ 

I'he  eiiperiuients  which  have  been  made  in  livif*g  animals, 
to  prove  this  courle  of  the  blood,  are  itill  more  accurate. 
From  them,  even  from  our  own,  it  apj.ears,  that  by  tying 
any  vein,  in  a living  animal,  near  the  cava,  or  belonging  to 
the  pulmonary  veins,  that  part  always  Iwelis  which  is  moft 
remote  from  the  heart,  all  below  the  ligature  appearing  dif^ 
tended  with  the  retained  blood,  while  above  and  next  the 
heart  they  are  pale  and  flaccid.  Laftly,  if  the  arteries  are 
tied  at  the  fame  time  with  the  veins,  ihele  lafl  remain  flaccid 
and  empty  5 but,  upon  removing  the  ligature  from  the  arte- 
ries, the  veins  are  immediately  tilled. 

In  like  manner,  the  infuhon  of  poifons  or  medicinal  liquors 
Chew,  that,  into  whatever  vein  you  injedl  chemical  acid  fpi- 
rits,  the  force  of  the  poifon  is  driven  along  with  the  blood  to 
the  heart  itlclf.  That  the  brain  is  afFcdled  with  the  narcotic 
virtue  of  opium,  and  the  intehines  and  flomach  with  the 
virtue  of  purgatives  and  emetics  injected  into  the  veins,  is  a 
demonfiranon  that  the  blood,  with  which  thele  fubltances 
were  mixed,  had  pafled  through  the  ramifications  of  the 
veins  to  the  heart,  and  from  thence  through  the  whole  body. 

We  have  another  proof  in  the  transjufwns  of  blood  j in 
which  all  the  blood  from  the  arteries  of  one  animal  is  urged 
into  the  veins  of  another  exhaufted  of  blood  ; whereby  the 
heart,  arteries,  and  empty  veins  of  the  latter,  becomes  fo 
turgid,  and  well  replenifhi  d,  that  they  produce  a remarkable 
degree  of  vivacity  in  the  animal,  or  even  caufe  it  to  labour 
under  a plethora. 
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That  the  blood  pafles  from  the  leaft  arteries  into  the  leaft 
veins,  we  are  clearly  taught  by  anatomical  injeBion ; where,  by 
one  arterial  trunk,  we  ealily  fill  all  the  arteries  a id  veins,  al- 
moft  throughout  the  whole  body,  provided  the  liquor  be  Wa- 
tery, or  very  fluid,  fo  as  to  pafs  eafily  into  the  vcflcis  of  the 
head,  mefentery,  heart,  and  lungs. 

LalUy,  the  microfcope  has  put  the  matter  beyond  all  doubt ; 
in  the  pellucid  tails,  feet,  and  melenteries,  of  animals,  we 
fee  that  the  blood,  brought  to  the  extreme  parts  by  the  ar- 
teries, is  poured  either  into  fmall  veins  continuous  with  the 
reflected  artery,  or  elfe  goes  through  branches  of  the  arterial 
trunk  into  the  parallel  communicating  vein,  by  which  it  goes 
on  to  the  parts ^neareft  the  heart.  This  is  the  way  in  which 
the  blood  paffes,  as  well  into  the  leaft  veins  which  are  capable 
of  receiving  only  one  globule,  as  into  thofe  that  are  fomewhat 
larger,  and  arc  able  to  admit  two  or  more  globules  to  ad- 
vance forward  together.  That  there  is  no  Ipongy  or  paren- 
chymous  interpolition  between  the  arteries  and  veins,  in  the 
general  courfe  of  the  circulation,  is  proved  both  from  micro- 
Icopic  obfervations  and  injedlions.  For,  if  there  were  any 
fuch  parenchyma  or  fpongy  mafs  between  the  arteries  and 
veins,  the  hardening  injetftions  would  fhew  it,  by  appearing 
extravafatcd  in  an  unftiapen  mafs. 

The  circulation  of  the  blood  is  therefore  now  received  by 
every  one  as  a medical  truth ; namely,  that  all  the  blood  of 
the  human  body  is  carried  through  the  aorta,  from  the  left 
cavity  of  the  heart,  to  the  extreme  parts  or  converging  ends 
of  the  arterial  branches*,  from  whence  the  whole  mafs  is  a- 
gain  tranfmitted  into  the  leaft  veins,  which  convey  it  to  the 
larger,  and  from  them  into  the  cava  and  heart  itfelf ; in 
which  courfe  it  perpetually  goes  and  returns  during  life. 

Yet  there  are  not  wanting  fome  inftances  where,  by  paf- 
flons  of  the  mind,  by  copious  blood-letting,  or  convul- 
flons,  the  blood  has  been  forced  to  recede  back  from  the 
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/mailer  into  the  larger  arteries  ; and,  on  the  other  fide, 
where  an  obftruftion  has  been  formed  above  the  valves,  the 
blood  has  been  known  to  Aide  back  from  the  venous  trunks 
into  their  fmallcr  branches.  But  then  thefe  accidents  arc 
very  momentaneous  or  fudden,  and  the  blood  foon  returns  into 
its  natural  courfe,  Thefe  things  happen  moft  frequently  in 
the  abdomen  and  vena  portarum. 

The  courfe  of  the  humours  in  the  lymphatic  veins  which 
have  valves,  appears  both  from  the  nature  of  thofe  veins,  and 
from  ligatures : For  every  lymphatic  vein,  when  tied,  fwells 
between  its  fmaller  extremities  and  the  thoracic  dufi;  but 
grows  flaccid  between  the  dufl  and  the  ligature.  All  the 
valves  in  thefe,  like  thofe  cf  the  blood  veins,  give  a free  paf* 
fage  for  flatus  and  mercury  to  flow  to  the  thoracic  dufl  J 
But  they  make  a reflftance,  and  often  an  obflinate  one,  to  any 
return  the  other  way ; although  fometiutes  they  have  been 
known  to  yield. 

The  vapeurs  that  moiflen  the  whole  cellular  fubflance,  the 
fleams  of  the  abdomen  and  other  cavities,  are  all  abforded 
by  the  leaft  pellucid  veins,  and  fo  conveyed  to  the  blood 
veins,  that  their  contained  juices  may  pafs  on  to  the  heart : 
And  from  thence  it  is  that  oedema  enlues,  when  a vein  is 
compreffed  by  a ligature  ; becaule,  by  intercepting  the  courfe 
of  the  abferbing  veins  by  the  ligature,  the  vapours  being  un- 
abforbed,  flagnate.  In  the  other  fmaller  velTcls  we  can 
make  no  experiments  j but  they  appear  conformable  to  what 
we  have  laid  of  the  larger  veffels,  both  from  reafon  and  ana- 
logy. This  doflrine  is  likewife  fupported  by  the  experiments 
of  water,  or  other  liquors,  abforbed  out  of  the  cavity  of  the 
inteftiues,  thorax,  and  i)ulmoiiary  veflcles. 

All  the  juices,  therefore,  in  the  human  body,  are  driven 
out  of  the  heart  into  the  aorta ; from  whence  they  are  all  re- 
turned again  to  the  heart  by  the  veins  j thofe  humours 
only  excepted  w’hich  are  exhaled  or  difeharged  out  of  the 
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bod7.  To  complete  this  circle,  it  only  remains  for  us  to  find 
out  a courfc  for  rhe  blood  from  the  right  to  the  left  cavities 
of  the  heart ; but  this  firfi  iuppofes  us  to  be  acquainted  with 
the  hiftory  of  the  lungs  and  the  pulmonary  veficls. 

§ 9.  Zungf, 

^tuation  in  general^  and  figure.  The  lungs  are  two  large 
fpongy  bodies,  of  a reddiih  coiour  in  children,  grcyifh  in  adult 
fubje£ls,  and  bluifli  in  old  age:  They  fill  the  whole  cavity  of 
the  thorax,  one  being  feated  in  the  right  lide,  the  other  in  the 
left,  and  are  parted  by  the  medialtinum  and  heart.  They  are 
of  a figure  anlwering  to  that  of  the  cavity  which  contains 
them  *,  that  is,  convex  next  the  ribs,  concave  next  the  dia- 
ph  ragm,  and  irregularly  flatted  and  de]  refled  next  the  medi- 
aftinuin  and  heart, 

W hen  the  lungs  are  viewed  out  of  rhe  thorax,  they  repre* 
fent,  in  (oine  meature,  an  ox’s  foot,  w.ih  the  lorepari  turned 
to  the  back,  the  back  part  to  the  flernum,  and  the  lower 
part  to  the  diaphragm.  / 

Divfion  and  figure  in  particular.  They  are  diftingulfhed 
into  the  right  and  left  lung  ; and  each  of  thele  into  two  or 
three  porrions  called  lohi^  of  which  the  right  lung  has  com- 
monly three,  or  two  and  a half,  and  the  left  lung  two.  The 
right  lung  is  generally  larger  than  the  left,  anlwerable  to 
that  cavity  of  the  breaft,  and  to  the  obliquity  of  the  mediaf- 

tinum.  ' 

At  the  lower  edge  of  the  left  lung,  there  is  an  indented 
notch  or  finus  oppoiitc  to  the  apex  of  the  heart,  which  is 
therelore  never  covered  by  that  lung,  even  in  the  ftrongefl: 
infpirations ; and  confequcntly  the  apex  of  the  heart  and  pe- 
ricardium may  always  flrike  again  ft  the  ribs  *,  the  lungs  not 
furrounding  the  heart  in  the  manner  commonly  taught. 
This  finus  is  exprefled  in  Euftachius^s  Tables. 
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StruBure.  The  fubftaiice  of  the  lungs  is  almoft  all  fpongy^ 
being  made  up  of  an  infinite  number  oi  membranous  cells, 
and  of  different  forts  of  yeflels  fpread  among  thefe  cells,  ia 
innumerable  ramifications. 

CW/.  This  whole  mafs  is  covered  by  a membrane  conti- 
nued from  each  pleura,  which  is  commonly  laid  to  be  double  ; 
but  what  is  looked  upon  as  the  inner  membrane*  is  only  an 
expanfion  and  continuation  of  a cellular  fubflance,  which  (hall 
be  rpoken  to  after  I have  defcribed  the  vefieis  of  this  vif- 
cus. 

Bronchia,  The  vefTels  which  compofe  part  of  the  fub- 
ftarce  of  the  lungs  are  of  three  or  four  kinds ; the  air-vefiels, 
blood-veflels,  and  lymphatics,  to  which  we  may  add  the 
nerves.  The  air  velfels  make  the  chief  part,  and  are  termed 
hronchia, 

Thefe  bronchia  are  conical  tubes,  compofed  of  an  infinite 
number  of  cartilaginous  fragments,  like  fo  many  irregular 
arches  or  circles,  connected  together  by  a ligamentary  e- 
laftic  membrane,  and  difpoled  in  fuch  a manner  as  that 
the  lower  eafily  infinuatc  themfelves  within  thole  above 
them. 

They  are  lined  on  the  infide  by  a very  fine  membrane, 
which  continually  difeharges  a mucilaginous  fluid;  in  the' 
fubflance  of  the  membrane  are  a great  number  of  fmall 
blood-veflels,  and  on  its  convex  fide  many  longitudinal  lines, 
which  appear  to  be  partly  fiefhy  and  partly  made  up  of  an 
elaftic  fubflance  of  another  kind. 

The  bronchia  are  divided,  in  all  dIre(fl:ions,  into  an  infinite 
number  of  ramifications,  which  diminilh  gradually  in  fize ; 
and,  as  they  become  capillary,  change  their  cartilaginous  flruc- 
turc  into  that  of  a membrane.  Befides  thefe  very  final!  ex- 
tremities of  this  numerous  feries  of  ramifications,  we  find  that 
all  the  fubordinatc  trunks,  from  the  greateft  to  the  finalleft, 
Yoi.  II.  K k fend 
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fend  out  from  all  fides  a vaft  number  of  (Lor t capillary  tubes 
of  th'"  fame  kind. 

Veficutae  bronchiales.  Each  of  thefe  numerous  bronchial 
tubeb  is  widened  at  the  extremity,  and  thereby  formed  into  a 
Imall  membranous  ce)),  commonly  called  a veficle.  Thefe 
cells  or  folljculi  are  clofely  connected  together  in  bundles  ; 
each  fmall  branch  producing  a bundle  proportional  to  its  ex- 
tent and  the  number  of  its  ramilications. 

, Lobuii  Th^fe  fmall  velicular  or  ccllulous  bundles  arc 
termed  lobules  ; and,  as  the  great  branches  are  divided  into 
fmall  rami  lb  the  great  lobules  are  divided  into  feveral  fmall 
ones.  The  cells  or  velicles  of  each  lobule  have  a free  com- 
munication with  each  other,  but  the  leveral  lobules  do  not 
communicate  fo  readily. 

Interlobular  fuhjlanee.  The  lobules  appear  dlflin(niy  to  be 
parted  by  another  cellulous  fubftance,  which  furrounds  each' 
of  them  in  proportion  to  their  extent,  and  fills  up  the  inter- 
ftices  between  them.  This  fubifance  forms  likewife  a kind 
of  irregular  membranous  cells,  which  are  thinner,  loofer,  and 
broader  than  the  bronchial  velicles. 

This  fubhance  Is  difperfed  through  every  part  of  the  lungs, 
forms  cellulous  or  fpongy  vaginae,  which  furround  the  rami- 
fications of  the  bronchia  and  blood  vefTels,  and  is  afterwards 
fpread  over  the  outer  furface  of  each  lung,  where  it  forms  a 
kind  of  fine  cellular  coat,  joined  to  the  general  covering  of 
that  vifeus. 

When  we  blow  in  this  interlobular  fubftance,  the  air  com- 
preffes  and  flattens  the  lobuii  ; and,  when  we  blow  into  the 
bronchial  veflclcs,  they  immediately  fwell  ; and,  if  we  continue 
to  blow  with  force,  the  air  palTes  infenlibiy  into  the  interlobui 
lar  fubftance.  We  owe  this  obfervation  to  M.  Helvetius. 

Vofcular  texture.  All  the  bronchial  cells  are  furrounded 
by  a very  fine  reticular  texture  of  the  fmall  extremities  of 
arteries  and  veins,  which  communicate  every  way  with  each 
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other.  The  greateft  part  of  this  admirable  .fl;ru6lurc  is  the 
difcovery  of  the  illuftrious  Malpighi. 

Blood-vejfels.  The  blood- velTels  of  the  lungs  are  of  two 
kinds  *,  one  common,  called  the  pulmonary  artery  and  veins  ; 
the  other  proper,  called  the  bronchial  arteries  and  veins ^ 

'\  he  pulmonary  artery  goes  out  from  the  right  ventricle  of 
the  heart  ; and  its  trunk,  having  run  dire£Hy  upward  as  high 
as  the  curvature  of  the  aorta,  is  divided  into  two  lateral 
branches  *,  one  going  to  the  right,  called  the  right  pulmonary 
artery ; the  other  to  the  left,  termed  the  left  pulmonary  artery^ 
The  right  arrery  pafles  under  the  curvature  ot  the  aorta,  aud 
is  confequently  longer  than  tlie  left.  They  both  run  to  the 
luiigs,  and  arc  difp'erfed  through  their  whole  h birance  by  ra.» 
miheations  nearly  like  thofe  of  the  bronchia,  and  lying  in  the 
fame  dire<Slions, 

The  pulmonary  veins  having  been  dihribu^ed  through  the 
lungs  in  the  fame  manner,  go  out  on  each  fide,  by  two  great 
branches,  which  open  laterally  into  the  refervoir  or  mufcular 
bag  of  the  right  auricle. 

The  ramifications  of  thefe  two  kinds  of  veflels  in  the  lungs 
are  furrounded  every  where  by  ^he  cellular  fubftance  already 
mentioned,  which  likcwii'e  gives  them  a kind  of  vagina  ; and 
the  rete  mirabile  ol  Malpighi,  deferibed  above,  is  formed  by 
the  capillary  extremities  of  thefe  veflels.  It  muft  be  obler- 
ved,  that  the  ramifications  of  the  arteries  are  more  numerous 
and  larger  than  thofe  of  the  veins,  which,  in  all  other  parts 
of  the  body,  exceed  the  arteries,  both  in  number  and  fize. 

Bronchial  arteries  and  veins,  Befi  Jes  thefe  capital  blood- 
vefi'els,  there  are  others  cailed  the  bronchial  arteries  andvews, 
which  are  very  fmall,  but  they  follow  the  bronchia  through 
all  their  ramifications.  They  communicate  with  the  pulmo- 
nary arteries  and  veins  in  many  places  ; and  like  wife  with  the 
arteries  and  veins  of  the  oefopliagus,  and  with  the  branches 
©i  the  coronary  artery  and  vein, 
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The  varieties  m the  origins  of  the  bronchial  arteries  and 
veins,  elpecially  of  the  arteries,  their  communication:  or  a- 
naftomofes  with  each  other  and  with  the  neighbouring  vcf- 
fels,  and,  above  all,  the  immediate  anoftomofis  of  the  bron* 
chial  artery  with  the  common  pulmonary  vein,  are  of  fo  great 
confequence  in  the  praflice  of  pbyfic,  that  it  will  be  proper 
to  repeat  here  what  we  have  faid  about  them  elfewhere,  that 
the  attention  of  the  readers  may  not  be  diverted  by  being  o- 
bliged  to  turn  to  another  part  of  this  work. 

The  bronchial  arteries  come  fometiroes  from  the  anterior 
part  of  the  aorta  defeendens  fuperior,  lometimcs  from  the 
firft  intercoftil  artery,  a jd  fometimes  from  one  of  the  oefo- 
phagaeae.  They  go  out  fometimes  fepararely,  toward  each 
lung  ; fometimes  by  a Imall  common  trunk,  which  afterwards 
divides  to  the  right  and  left,  near  the  bifurcation  of  the  af- 
pera  arteria,  hereafter  to  be  delcribed,  and  follow  the  ramifi- 
cations of  the  bronchia. 

The  left  bronchial  artery  frequently  comes  from  the  aorta  ; 
and  the  right,  from  the  fuperior  intefcoftal  on  the  fame  fide, 
bccaufe  of  the  fituation  of  the  aorta.  There  is  likewife  ano- 
ther which  arifes  from  the  aorta  pofieriorly  near  the  fuperior 
intercoftal,  and  above  the  anterior  bronchialis. 

The  bronchial  artery  gives  off  a fmall  branch  to  the  auricle 
of  the  heart  on  the  fame  fide,  which  communicates  immedi- 
ately with  the  coronary  arrery. 

Sometimes  one  bronchial  artery  gives  origin  to  feveral  fu« 
perior  intercoftals ; and  fometimes  feveral  bronchial  arteries 
fend  off  fepararcly  the  fame  number  of  intercoftals. 

The  bronchial  veins,  as  well  as  arteries,  were  known  to 
Galen.  The  vein  on  the  left  fide  goes  into  the  left  luperior 
intercoftal  vein,  while  the  trunk  on  the  right  fide  paffes  into 
the  vena  azygos } and  fometimes  both  veins  are  branches  of 
the  gutturaiis, 

IUgrv/s,  The  lungs  have  a great  many  nerves  diftributed 
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through  them  by  filaments  which  accompany  the  ramifica* 
tions  ol  the  bronchia  and  blood-vefiels»  and  are  fpread  on  the 
cells,  coats,  and  all  the  membranous  parts  of  the  lungs.  The 
eighth  pair,  and  great  fympathetic  nerves,  form,  behind  each 
lung,  a particular  intertexrure,  ezUed  p/exas  pu/monaris  ^ from 
whence  nervous  filaments  go  uut,  which  communicate  with 
the  plexus  cardiacus  and  ftoinachicus. 

Lymphatic  vejfcls.  On  the  furfiice  of  the  human  lungs, 
between  the  external  and  cellular  coat,  we  obferve  lymphatic 
vellels : But  we  ought  to  take  care  not  to  mifiiike  for  luck 
vefids  a tranlparcnt  reticular  fubftance  obfervable  on  the 
furface  of  the  lungs,  after  blowing  ftrongly  info  the  lobuli  ; 
this  appearance  being  entirely  owing  to  the  a-r  which  pafl^s 
through  the  bronchial  veficles  into  the  interlobular  cells,  and 
which,  by  fcparaiing  a certain  number  of  lobuli,  finds  room 
to  lodge  between  them. 

Ligaments,  Under  the  root  of  each  lung,  that  Is,  under 
that  part  formed  by  the  (ubordinate  trunk  of  the  pulmonary 
artery,  by  the  trunks  of  the  pulmonary  veins,  and  by  the 
trunk  of  the  bronchia,  there  is  a brf>ad  membranous  liga- 
ment which  ties  the  pofterior  edge  of  each  lung  to  the  late- 
tal  parts  of  the  vertebrae  of  the  back,  from  that  root  all  the 
way  to  the  diaphngm. 

Trachea  arteria.  The  bronchia  already  deferibed  arc  bran- 
ches or  ramifications  of  a large  canal,  partly  cartilaginous, 
and  partly  membrarous,  called  trachea  or  afpera  arteria.  It  is 
fituated  anteriorly,  in  the  lower  part  of  the  neck,  from 
whence  it  runs  down  into  the  thorax  between  the  two  plue- 
rae,  through  the  upper  Ipace  left  between  the  duplicature  of 
the  inedialtinum,  behind  the  thymus. 

Having  reached  as  low  as  the  curvature  of  the  aorta,  it  di- 
vides into  two  lateral  parts,  one  toward  the  right,  the  other 
toward  the  left,  which  enter  the  lungs,  and  are  diftributed 
thrpugh  them  m the  manner  already  deferibed.  Thefe  two 
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branches  are  called  Ironchla ; and  that  on  the  right  fide  is 
fhorter  than  that  of  the  left,  whereas  the  right  pulmonary 
artery  is  the  longeft. 

The  trachea  confilts  of  fegments  of  circles  or  cartilaginous 
hoops,  diipoled  in  fuch  a manner  as  to  form  a canal  open  on 
the  back  part,  the  cartilages  not  going  quite  round  ; but  this 
opening  is  filled  by  a loft  glandular  membrane,,  which  com- 
pletes the  citcumftrence  of  the  canal ; but  this  cannot  be  to 
give  way  to  the  oefbphagus,  for,  ir.ftead  of  defeending  im- 
mediately upon  the  middle  of  that  canal,  the  trachea  inclines 
a little  to  the  right  fide,  and  the  lame  llru^ture  is  found  in 
the  back  part  of  the  great  bronchial  vefifels,  which  are  at 
fomc  diftance  from  the  oefophagus. 

Each  circle  is  about  the  twelfth  part  of  an  inch  in  breadth, 
and  about  a quarter  of  that  fpace  in  thicknefs.  Their  ex- 
tremities arc  round  ; and  they  are  fituated  horizontally  above 
eacn  other,  fuiall  interftices  being  left  betv/een  them,  and  the 
lower  edge  of  the  fuperior  fegment  being  turned  towards  the 
Upper  edge  of  thofe  next  below  them. 

They  are  all  connedfed  by  a very  ftrong  elaftic  membra- 
nous ligament  fixed  to  their  edges.  I have  obferved  the  firft 
three  fegments  united  into  one  lubftance,  bent  alternately  in 
two  different  places,  according  to  its  breadth.  Sometimes 
two  are  continuous  in  the  fame  manner. 

The  trachea  is  covered  externally  with  a quantity  of  cel- 
lular lubftance,  which  unites  it  to  the  neighbouring  parts, 
and  it  is  lined  on  the  infide  by  a particular  membrane, 
which  appears  to  be  partly  flefhy  or  mufcular,  and  partly  li- 
gamentary, perforated  by  an  infinite  number  of  Imall  holes, 
more  or  lefs  imperceptible,  through  which  a mucilaginous 
fluid  continually  paffes,  to  defend  the  inner  furface  of  the 
trachea  againft  the  acrimony  of  the  air  which  we  breathe. 

This  fluid  comes  from  fmall  glandular  bodies  difperfed 
through  the  fubftance  of  the  membrane,  but  efpecially  from 
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gland<5  fomethlng  larger  than  the  former,  which  lie  on  the 
outer  or  pofierior  furface  of  that  ftrong  membrane  by  which 
the  circumference  of  the  canal  is  completed.  The  fame 
flrui'fijre  is  obfervable  in  the  ramifications  of  the  tr-ichea  from 
the  great^ft  to  the  frnallefi. 

All  *^he  veiTels  of  which  the  lungs  ar^  chiefly  compofed, 
that  is,  the  air  veffels,  or  bronchia,  and  the  blood  velTels,  or 
the  puliijonary  <md  bronchial  arteries  and  veins,  accompany 
each  other  through  this  whole  vifcus. 

They  are  commonly  difpofed  in  fuch  a manner,  even  to 
the  laft  ramifications,  as  that  a fljhordinate  trunk  or  branch 
of  the  bronchia  lies  between  the  like  trtirks  or  branches  of 
the  pulmonary  artery  and  vein  5 the  bronchial  veflels  being 
immediately  joined  to  the  bronchia.  In  fnme  place  thefe 
three  kind  of  veflels  touch  each  other  in  fuch  a manner  as  to 
leave  a triangular  fpace  in  the  middle. 

The  bronchia  are  divided  into  a very  great  number  of  ra- 
mifications ; and  the  lafl  rami  are  the  pedicles  or  footftalks 
of  the  fmall  lohuli.  All  the  lobuli  are  angular,  oblong, 
broad,  thin.  8cc  The  footfl:alk«  fend  out  other  fmaller  mem- 
branous pedicles,  which  are  very  fhort,  and  terininate  in  the 
bronchial  veficles  or  cells,  of  which  they  are  continuations. 
The  fubordinate  trunks  and  rami  detach  a great  number  of 
thefe  pedicles  from  their  convex  furface. 

When  we  blow  into  the  lungs,  the  bronchial  cells,  neareft 
their  outer  furface,  appear  like  fmall  portions  of  round  vehi- 
cles; and  from  thi?'  appearance  all  the  bror  chial  cells  have 
got  the  name  of  veficlesy  though  they  are  all  angular,  except  > 
thofe  which  I have  now  mentioned. 

When  we  examine  a lung  without  blowing  it  up.  we  find 
that  the  cartilaginous  fegments  of  the  bronchia  lie  lo  near  as 
to  be  engaged  in  each  other ; and  in  drawing  out  any  por- 
tion of  the  bronchia  by  rhe  two  ends,  thefe  fegments  are 
parted,  and  the  whole  canal  is  increafed  in  length ; but  it 

contracts 


154  LUNGS.  Part  VI 

contrafls  again,  by  means  of  its  elaftic  membrane,  as  foon  as 
that  force  is  taken  off. 

When  we  open  leiigthwifef  any  portion  of  the  pulmonary 
artery  and  vein  in  the  lame  lung,  we  meet  wii  h a great  num*  ^ 
ber  of  tranfverfe  rugae,  which  are  dcftroyed  when  thefe  vef- 
fcis  are  elongated.  'I'his  is  an  obfervation  made  by  M.  Hel- 
vetios. 

In  eonf'quenceof  this  ftru£Vurc,  all  »he  ramifications,  both 
of  the  bronchia  and  pulmonary  arteries  and  veins,  have  con- 
ftantly  the  fame  dirc£i;ion,  whether  the  lung  be  inflated  or 
ctyllapled  V and  they  contra£i:  in  length,  without  being  either 
contorted  or  folded.  Thefe  vcflels  arc  elongated  in  exlpira- 
tion,  and  Ihortened  in  infpiration. 

Thefe  three  veffels  he  in  a fort  of  cellular  vagina,  which 
accompany  all  their  ramifications  ; and  is  a continuation  of 
their  interlobular  cells,  or  cellular  fubftance,  in  the  interftices 
of  the  lobuli.  The  pelliculi  which  compofe  it  are,  however, 
there  difpofed  in  a more  regular  manner,  and  more  longitu- 
dinally, than  in  other  places,  and  thereby  appear  to  form  a 
true  vagina. 

When  we  blow  through  a pipe  introduced  fo  far  as  to 
touch  immediately  a trunk  of  the  blood  veflels  or  bronchia, 
the  air  runs  at  firft  through  all  the  cells  that  lie  neareft  that 
trunk  or  its  branches  *,  but  if  wc  continue  to  blow,  it  infi- 
nuates  itfelf  through  the  whole  interlobular  fubflance. 

Bronchial  giands.  At  the  angle  of  the  firft  ramification  of 
the  trachea  arteria,  wc  find  on  both  the  fore  and  back  fidcs/ 
certain  loft,  roundifh,  glandular  bodies,  of  a bluifti  or  black- 
jfti  colour,  but  reddifh  in  a child  ; in  fize  they  vary  from 
that  of  a field  bean  to  that  of  a millet  feed.  Through  thefe 
\hc  lymphatic  veflels  of  the  lungs  pafs  in  their  way  to  the* 
thoracic  du£t. 

The  trachea  has  feveral  coats,  as  has  been  already  obferv- 
ed.  The  outermoft  or  common  covering  furrounds  that  part 
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of  the  trachea  which  .lies  in  the  thorax  ; but  out  of  the  tho- 
rax, this  firft  coat  is  derived  from  the  aponeurotic  expanfions  ’ 
of  the.  mufcles  of  the  neck  j and  it  is  between  this  and  the 
following  covering,  that  the  glands  already  mentioned  arc  fi- 
' tuated. 

The  fecond  is  a proper  coat,  being  a continuation  of  the 
cellular  covering  of  the  lungs  ; the  pelliculacof  which,  neareft 
the  cartilaginous  fegments,  ferve  them  for  an  external  peri- 
chondrium.: The  third  membrane  lies  on  the  infide,  adher- 
ing clolely  to  the  lame  cartilages,  and  iupplying  to  thefe  the 
place  of  an  internal  perichondrium. 

'The  fourth  riiembrane  is  that  which  completes  the  cir- 
cumference of  the  cartilaginous  circles  of  the  trachea.  It 
confifts  cJiicfly  of  two  laminae  or  hrata,  panly  mufcular  and 
partly  tendinous ; the  external  or  pollerior  lamina  conlilling 
of  longitudinal  fibres  j and  the  internal,  or  anterior,  of 
tranlverle  fiores.  This  membrane  is  perforated  by  the  Imall 
duiSfs  of  the  above  mentioned  glands,  which  dilcharge  a fluid 
when  prefTed,  and  being  examined  through  a microlcope, 
they  appear  veficuiar  or  foliicuious,  much  like  that  of  the 
jftomacli. 

The  ligaments  between  the  cartdaglnous  circles  are  very 
flrong  and  elallic  ; and  each  of  them  is  confined  to  two  car- 
tilages, w'ithout  communicating  with  any  of  the  refi,  being  fix- 
ed to  the  edges  of  thefe  cartilage's,  much  m the  lame  manner 
as  the  intercofial  mulcles  arc  inlerted  in  the  ribs.- 

As  the  bronchia  penetrate  into  the  fubfiance  of  the  lungs, 
they  gradually  lole  their  cartilages,  till  at  iafi  they  become 
purely  membranous  *,  but  the  mulcular  lines  of  M.  Morgagni 
appear  as  much,  and  fometimes  more  than  before.  The  two 
planes,  above  mentioned,  continue  likewife  to  be  vifibje  ; and 
w^e  oblerve  very  difiin£lly,  fometimes  even  without  a micro- 
fcope,  a great  many  fmall  holes  in  the  pellicles  of  the  loDuli, 
VoL.  IL  'Ll  aud 
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and  bronchial  veficles  or  cells,  which  open  from  within  out- 
wards. 

U/es.  Refpiration  is  performed  by  organs  of  two  kinds, 
one  of  which  may  be  looked  upon  as  adtive,  the  other  as  pal- 
five.  The  lungs  are  of  the  fecond  kind,  and  the  firfi  com- 
prehends chiefly  the  diaphragm  and  intercoftal  mulcles. 

foon  as  the  intercoftal  mufcles  begin  to  coniradf,  the 
arches  of  the  ribs  are  raifed  together  with  the  fternum,  and 
placed  at  "a  greater  diftance  from  each  other;  by  which 
means  the  cavity  of  the  thorax  is  enlarged  on  the  two  late- 
ral and  anterior  fides. 

At  the  fame  inftant  the  diaphragm  is  flatted  or  brought 
toward  a plane  by  two  motions,  which  are  apparently  con- 
trary; that  is,  by  the  comra^tion  of  the  diaphragm,  and  the 
dilatation  of  jhe  ribs  in  which  it  is  inlerted.  I he  external 
furface  of  the  thorax  being  thus  in  a manner  increaled,  and 
the  cavity  of  the  bronchia  being  at  the  fame  time,  and  by 
the  fame  means,  lefs  relifted  or  prefled  upon,  the  ambient 
air  yields  to  the  external  prelTurc,  and  inlinuates  itleif  into 
all  the  places  where  the  prclTure  is  diminilhed  ; that  is,  into 
the  afpera  arteria,  and  into  all  the  ramifications  of  the  bron- 
chia, all  the  way  to  the  velicles.  This  is  what  is  called 
ration, 

rhis  motion  of  infpiration  is  inftantaneous,  and  ceafes  in 
a moment,  by  the  relaxation  of  the  intercoftal  mufcles ; the 
eiaftic  ligamer-ts  and  cartilages  of  the  ribs  bringing  them 
back  at  the  fame  time  to  their  former  fltuation.  This  mo- 
tion, by  which  the  ribs  are  deprefled  and  brought  nearer  to 
each  other,  is  termed  iscfpiration. 

The  pulmonary  arterites  and  veins,  which  accompany  the 
bronchia  through  all  their  ramifications,  and  furround  the  ve- 
ficles,  tranfmit  the  blood  through  their  narrow  capillary  cx- 
^emities,  and  thereby  change  or  modify  it,  at  leaft:  in  three 
different  manners.  ^ . 
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The  firft  change  or  modification  which  the  blood  under- 
goes in  the  lungs,  is  to  have  the  cohefion  of  its  parts  broken, 
to  be  attenuated,  and,  as  it  were,  reduced  to  powder.  Tha 
fecond  is,  to  be  deprived  of  a certain  quantity  of  ferum, 
which  tranfpires  through  the  lungs,  and  is  what  we  com- 
monly call  the  breath.  The  third  is,  to  be  in  a manner  re- 
animated bv  the  impreffion  of  the  air,  whether  the  whole 
body  of  the  air  enters  the  blood,  whether  the  common  air  is 
only  the  vehicle  of  fome  finer  parts  which  are  conveyed  to  it,  ' 
or  whether  the  air  only  comprefles  and  (hakes  the  blood  as  it 
palTes  round  the  brpnchial  velicles  in  the  reticuLr  capillary 
extremities  of  the  vefieis. 

The  cartilages  of  the  afpera  arteria  and  bronchia  ferve  ia 
general  to  compofe  a canal,  the  fides  of  which  will  not  fink 
in  or  fubfide  by  compreflion,  but  will  never^helefs  yield  to 
certain  preffures  and  impulfes  without  breaking.  As  thefe  - 
cartilages  arc  not  complete  circles  or  rings,  and  as  their  cir- 
cumferences are  completed  by  elalfic  membrane^,  they  allow 
©f  thofe  dilatations  and  contr^dtions  which  modulate  the 
Toice  ; and  as  they  are  connected  by  elaftic  ligaments  of  a con- 
fiderable  breadth,  the  alternate  elongation  and  contraction  of 
the  bronchia  is  facilitated  in  the.  motions  of  refpiration. 

The  larynx  is  commonly  looked  upon  as  the  upper  part  of 
the  afpera  arteria  : But  we  have  alre.tdy  delcnbcd  it  in  the 
preceding  chapter  of  the  Head^  with  which  it  has  a particular 
connection  in  relation  to  the  tongue. 

§ icu  Refpiration, 

The  lungs  completely  fill  the  facs  formed  by  the 
pleura.  They  are  freely  fufpended  by  the  great  blood  vef- 
fcls,  unlcfs  you  call  that  a ligament,  which  is  made  by  the 
external  membrane  of  the  pleura  going  to  the  luogs,  and 
to  the  bafis  of  the  diaphragtn.  Between  the  lungs  and 
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pleura  is  found  a' watery  or  rather  ferous  vapour,  of  a coagu- 
lable  nature,  like  that  of  the  pericardium ; which  vapour 
tranfudes  from  ihe  iurface  of  the  lungs  continually  in  the 
foetus,  and  not  unfrequtntly  in  the  adult.  This  is  fometimes 
increaled  fo  as  to  term  a dropJy,  or  thickens  into  a kind  of 
febaccous  matter;  or,  iaftly,  contreriog  into  fibres,  joins  the 
lungs  to  the  pleura. 

The  veficles  of  the  lungs  do  not  receive  the  air  by  a fingic 
orifice  frorO  the  trachea,  as  a vial ; but  the  air,  exhaling 
fron  the  ieaft  branches  of  the  rachea,  is  adniitt<"d  in  Inch  a 
manner  into  their  irregular  fpices,  that  it  freely  fpreads 
through,  them  trom  any  one  part  of  the  lungs  into  all  the 
reft,  and  returns  again  in  like  manr  er.  This  is  demon- 
ftrated  by  inflation,  which  drives  the  air  even  through  the 
leaft  branches  of  the  trachea  into  the  finallefl  lobes  j from 
whence  it  readily  pafles  into  all  the  reft.  Nor,  in  man  and 
fmaller  animals,  lays  Haller,  is  the  cellular  fabric  of  the  in- 
tervals fliut  up  trom  the  veficles  of  the  lungs ; but  accor- 
ding to  Sabatier  and  other  late  writers,  there  is  no  communi- 
cation between  the  common  cellular  fubftance  and  the  cells 
of  the  lungs. 

The  air  is  driven  into  tliefe  veficles  through  the  trachea, 
which  arifes  from  the  larynx  ; and  in  the  upper  part  of  the 
thorax  is  received  between  the  laminae  of  the  pofterior  part 
of  the  mediaftinum. 

Its  laft  branches  are  invifible,  which  exhale  the  air  into  the 
cellular  fpaccs  of  adult  lungs,  and  hkewife  receive  the  watery 
vapours  exhaling  from  the  arteries  into  thefe  fpaces  from 
whence  they  are  thrown  by  exfpiration. 

The  quantity  of  blood' which  enters- into  the  lungs  is  ex- 
ceedingly great,  equal  to  (or  even  perhaps  greater  than)  that 
which  is  fent  in  the  fame  time  throughout  the  reft  of  the 
body  ; which,  therefore,  demonfl rates  fome  very  confiderable 
life  proper  to  this  vifcus.  And  that  air  is  concerned  in  the 
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ufe  of  the  lungs,  appears  from  the  univerfal  confent  of  na« 
turc,  fince  we  fcarcc  find  any  animal  without  breathing ; it 
appears  alfo  from  the  ftrudure  of  the  lungs  in  thc'foerus,  ia 
which,  for  want  of  air,  they  are  ulcleis,  receiving  only  a Imall 
portion  of  the  blood,  which  the  pulmonary  artery  conducts 
from  the  heart.  We  come  next,  therrfore,  to  fpcak  of  rc- 
fpiration,  z.  e.  the  operation  by  which  the  air  is  drawn  into, 
and  expelled  from  the  lungs, 

The  element  of  air  appears  from  the  principles  of  philo- 
fophy,  to  he  an  elaftic  and  fonon.us  fluid,  with  a fpring 
which  cannot  be  delfroyed  But  the  atmolpherical  air,  which 
wc  commonly  receive  into  the  lungs,  is  impure,  filled  with  a 
great  quantity  of  watery  and  other  vapours,  alio  with  falts 
and  the  univerfal  acid,  vi^irh  the  feeds  of  plants  and  animals, 
and  other  foreign  matters,  but  in  very  minute  particles  j the 
fpecific  gravity  of  air  859  times  lefs  than  water,  a cubic  foot 
of  air  weighing  between  610  and  694  grains.  This  air, 
vrhich  furrounds  the  earth  on  all  fides,  being  prefled  by  the 
incumbent  columns  of  its  own  mai*s,  perpendicularly,  lateral- 
ly, and  in  all  directions,  enters  forcibly  wherever  it  meets  a 
le(s  refinance,  as  appears  from  experiments  made  with  the 
air-pump.  Its  preffure  upon  the  human  body  is  not  lefs  than 
3000  pounds  weight.  It  is  repelled  ch’efly  by  the  pores  of 
the  membranes,  which  arc  yet  permeable  by  water  ; It  like- 
wife  penetrates  oil  or  mucus  with  difiiculry. 

This  air  is  excluded  from  all  parts  of  the  human,  body  by 
the  furrounding  clofe  Ikin,  which,  even  when  dry,  is  imper- 
vious to  the  air  ; and,  in  the  living  body  the  ikin  becomes 
ftill  more  impervious,  on  account  of  the  fat  u ider  it  filling 
the  pores.  We  Ihall  next  inquire  into  the  realbn  why,  and 
the  manner  in  which  the  lungs  receive  air  into  their  lub- 
fiance;  and  this  invefiigarion  becomes  the  more  difficult, 
when  we  reflea  that  the  lungs  of  an  adult  are  always  full  of 
which,  on  a flight  view  of  the  fubjea,  we  might  imagine 
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^ould  refifl:  the  entrance  of  a frefh  quantity.  That  the  lungs 
always  contain  air  is  evident;  becaule,  hovVever  clofe.you 
comprels  them,  they  will  be  ftill  lighter  than  water  ; and,  e- 
yen  in  the  foetus,  after  they  have  been  inflated  but  a few 
times  they  always  fwim  ; whereas  they  fink  in  water  if  they 
have  not  given  admittance  to  the  air. 

The  equilibrium  of  the  air’^  prelTure  being  removed  in  any 
place,  it  conftantly  delcends  or  flows  that  way  where  it  is 
Icaft  refifted  But  air  that  is  denle  and  heavy  will  defeend 
more  cafily  than  fuch  as  is  light.  Air  will  not  enter  the 
lungs,  if  It  is  not  fo  denfe  as  to  ovcrcouie  the  force  of  the  air 
already  in  the  lungs,  the  refiftance  of  the  bronchia,  and  the 
preflure  of  the  lungs  theinfejves.  Hence  an  animal  ipcs  bet- 
ter in  a denfe  than  in  a light  air  ; although  light  air  is  al- 
ways more  tolerable,  if  it  be  at  the  fame  time  pure,  tha» 
denfe  air  ; futh  as  that  of  the  high  mountains  of  the  Alps. 
That  air  may  enter  the  lungs,  the  air  which  is  already  in  the 
cellular  fabric  of  the  lungs  muft  be  rarified : But  this  effc(n: 
will  follow,  if  the  cavity  of  the  thorax,  in  which  the  lungs 
are  contained,  and  which  they  exaflly  fill,  be  dilated.  Thus 
the  air,  which  is  always  in  the  lungs,  expands  into  a larger 
fpace ; by  which,  being  weakened  in  its  fpring,  it  makes  a 
lefs  refiftance  to  the  external  air  ; and  confequently  a portion 
of  the  external  air  defeends  into  the  lungs,  fufficient  to  re- 
ftore  the  rarified  air  in  the  lungs  to  the  fame  denfity  with 
that  of  the  external  air. 

In  order  to  dilate  the  lungs,  and  thus  to  induce  fuch  a ftatc 
as  that  the  external  air  may  rufh  into  the  lungs,  it  is  nccef- 
fary  for  the  thorax  to  be  elevated.  By  this  means,  all  the 
feiftiens  of  the  thorax  form  right  angles,  'and  its  capacity  is 
increafed.  This  motion  is  performed  by  various  mufcles, 
which  either  operate  conftantly,  or  only  at  certain  times. 
The  intercoftal  mufcles.  therefore,  all  of  them  aift  perpetually 
m elevating  the  ribs  * jBut  feme  doubt,  has  arifen  about  the 
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a£lion  of  the  Internal  intercoftals  *,  becaufe  their  lower  part  is 
inferted  into  that  portion  of  the  rib  which  is  neareft  it«  arti- 
culation with  the  vertebrae,  and  which  therefore  feems  to  be 
the  iealt  moveable : However,  they  nevcnhelcfs  elevate  the 
ribs ; tor  the  great  hnnnels  or  immobility  of  the  upper  rib, 
exceeding  that  of  the  lower,  is  evident  from  the  rricuLuion, 
weight,  and  ligaiucnts  there  toriiied,  which  lurpalles  that  mo- 
bility, arifing  t;om  the  greater  diitancc  of  the  centre  of  mo- 
tion, This  appears  bom  the  dilTeaion  ot  living  animals;  in 
which  we  I'ee  the  inner  intcrcolVai  mulcies  oper  te  in  the  ele- 
vation of  the  ribs,  and  rell  in  the  depreflion  of  them.  It  alfo 
appears,  from  a flexible  thread  being  fixed  to  the  rib  of  a hu- 
man ikeleton,  and  drawn  in  the  fame  diredion  with  rhir  of 
the  fibres  of  the  inner  intcrcoftal  mulcies,  by  which  means 
the  lower  nb  will  be  always  approximated  towards  the  upper. 
The  greater  firmnefs  alfo  of  the  upper  ribs  proves  this  cir- 
cumftance,  as  they  ferve  for  "a  fixed  point  to  the  lower  ones  : 
Tor  the-flrft  or  uppermoft  ribs  are  from  eight  to  twelve  times 
firmer,  and  lefs  moveable,  than  the  lower  true  ribs  ; but  the 
difference  of  diftance  in  them  from  the  centre  of  motion  is 
fcarcely  the  twentieth  part  of  the  length  of  their  whole  lever. 
Laftly,  the  elevating  power  of  the  internal  intercoflal  mufcles 
appears  plainly  by  experiment  in  a dead  fubjeft;  when,  by 
the  thorax  being  raifed,  the  mufcles  inftanrly  (well. 

By  the  adfion,  therefore,  of  thele  mufcles,  the  thorax  is  e- 
levated,  not  altogether  as  one  machine  ; nor  would  refpira- 
tion  be  aliifled  by  fuch  a motion  ; but  the  ribs  turning  upon 
their  articul-Uioi  s,  tlibngh  behind  they  are  btit  little  moved, 
yet'  the  fore  part  of  tiieir  extremiri^s  delcends,  and  forms  lar- 
ger angles  both  with  the  Ifernum  and  vertebrae;  but,  from 
thence,  m the  n>iddle  of  their  arches,  by  alcending,  their  lower 
edges  are  drawn  upward  ; at  the  fame  time,  the  fternunvis 
thruft  out  lorward  more  from  the  vertebrae  and  from  the 
ribs.  Thus  the  ribs  are  both  removed  farther  from  the  ver- 
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tebrae,  and  the  right'  ribs  from  the  left ; and  each  diameter 
of  the  thorax,  i,  e the  diftance  between  the  right  anJ  left 
ribs,  ar  d the  diftance  between  the  fternum  and  the  vertebrae, 
are  increaled  almoll  to  two  lines  : And  therefore  this  eularge- 
ment,  in  every  imaginable  leaion  of  the  thorax,  will  lutii- 
ciently  dilate  its  cavity.  This  action  of  the  ribs  is  more  par- 
ticularly comple‘'e  m women,  and  in  men  who  have  no  fliort- 
nefs  of  breath.  Theie  tffeds  are  produced  lead  of  ail  by  the 
£rft  ribs,  but  more  by  the  following  ones.  In  very  rtrong  in- 
fpiration,  the  ribs  defeend  both  behind  and  brefore ; and, 
along  with  thefe.  the  fternum  and  the  fpaces  between  the  car- 
tilages are  leflencd.  But  this  dilatation  alone  is  not  fufficient  - 
for  healthy  breathing ; nor  is  it  lo  confpicaous  or  evident  in 
men  ; although  in  them  the  intercoftal  mufclcs,  by  retaining 
and  elevating  the  ribs,  very  much  aflifl:  the  infpiration  while 
they  afford  a fixed  point  to  the  diaphragm,  that  the  whole 
force  of  that  niufcle  may  be  fpent,  not  fo  much  in  deprefllng 
the  ribs,  as  in  urging  down  the  abdomen,  i’he  greater 
ther^forej  of  the  fpace  which  the  thorax  gains  in  infpiration  , 
arifes  from  the  a£fion  of  the  diaphragm  ; the  centre  of  which 
is  more  moveable  and  at  liberty  than  the  reft  ; except  in  the 
middle  of  its  tendinous  part  near  theflcfhy  margin,  where  the 
incumbent  heart  makes  a refiftance  ; but  the  lateral  parts  and 
the  flefhy  portions  belonging  to  them  are  the  moft  move- 
able. 

There  are  two  holes  in  the  diaphragm  •,  of  which  that  on 
the  right  fide  of  its  tendinous  part  is  fomewhat  fquare,  and 
circumferibed  by  four  ftrong  tendinous  portions  ; the  left, 
which  is  elliptical,  lies  between  the  right  and  left  flclhy  por- 
tions, which  arife  from  the  middle  of  the  bodies  of  the  ver- 
tebrae of  the  loins : Under  this  opening  they  decuffate  arid 
crofs  each  other  once  or  twice,  but  above  they  end  in  the 
tepdon.  This  left  opening  is  therefore  drav^n  clofe  together 
in  the  contradion  of  the  diaphragm,  while  it  is  probable  that 
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the  other  opening  remains  immoveable.  The  tendons  are 
but  little  changed  in  the  motion  of  the  mufcles. 

The  ftrudture  of  the  parts,  and  the  diflVdlion  of  living  ani- 
mals, demonftrate,  that  the  flefhy  portions  of  the  diaphragm, 
which'  on  all  fides  afcend  Iroin  the  firm  parrs  to  the  fniudic 
and  more  moveable,  do,  by  their  contradfion,  deprels  the 
middle,  and  by  that  means  draw  down  the  lateral  bags  of 
the  thorax,  which  contain  the  lungs ; and,  by  this  means, 
the  perpendicular  diameter  of  the  thorax  is  confiderably  m- 
creafed.  The  fltfliy  parts  are  more  deprefled  j the  tendoii 
lefs;  both  becaule  it  is  fixed  to  the  pericardium,  and  becaufe 
its  own  iubftance  does  not  contradt,  Even  the  oefophagus , 
and  vena  cava  are  contrafled,  while  the  diaphragm  exerts  its 
a£lion.  So  that  the  diaphragm  almoft  alone  performs  the 
office  of  relpiranon  in  a healthy  man  at  reft.  The  dia- 
phragm is  alio  the  chief  inftrument  of  refpiration  in  ^he 
cafe  of  fractured  ribs  or  fternum,  or  where  the  ribs  cannot  be 
moved  without  exciting  cOnfiderable  pain.  .The  force  of  the 
diaphragm  alfo,  in  dilating  the  bfeaft,  is  greater,  according  ta 
the  calculations  that  have  been  made,  than  all  the  reft  of  the 
powers  which  contribute  to  refpiration.  A great  infpiration  is 
fomewhat  hindered  ; bccaufe,  during  the  greateft  exertio  of 
^he  diaphragm,  the  lowermoft  ribs  are  brought  inwards,  and 
thus  the  thorax  is  ftraightened.  Left  this  ffiould  always 
happen,  the'' intercoftal  multles  interfere  in  ordinary  inlpira- 
tions  ; in  the  very  great  ones,  they  are  inferior  to  the  dia- 
phragm. The  phrenic  nerve,  which  is  more  ealliy  irritated 
than  in  moft  other  mulcles,  forces  the  diaphragm  to  perform 
its  office.  The  lungs  chemfelves  are  altogether  paffive  or  o- 
bedient  to  the  aiftion  of  the  air ; and  alfo  to  that  of  the  ribs 
and  diaphragm,  to  which  they  are  preffid  into  clofe  contact 
bn  all  fides ; and  we  fometimes  fee  them  even  prefled  through, 
a large  wound  of  the  tligrax  5 and  fometimes,  when  the  cavity 
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is  whole,  we  fee  them  through  the  tranfparent  pleura,  and 
part  of  the  diaphragm 

But,  in  largei  infpirations,  when  a gre;Jter  quantity  of 
blood  is  driven  into  the  lungs,  and  when  there  is  any  ob- 
jdacle  or  difficulty  oppofed  to  the  a^ion  of  the  lungs  them- 
felves  ; in  thofe  calcs,  Yeveral  other  powers  conipire  to  ele- 
vate the  thorax.  Which  powers  are  inferted  either  into  the 
thorax,  clavicles,  or  Icapuiae  j luch  as  the  fcaleni  mufeies, 
fraptzii,  cervicales  defeendentes,  ftr/ati  fuperiores,  and  pe£to*- 
rales  5 together  with  the  fmall  elevators. 

We  have  now  deferibed  the  powers  which  are  able  to  in. 
tre^fe  the  capacity  of  the  thorax  in  all  its  three  dimenfions. 
By  thefe  the  cavity  of  the  breaft  is  dilated,  fo  that  it  com- 
prelTes  the  lungs  lefs  than  before  : 'I'he  lungs  theii  ftrive  to 
diffufe  themfelves  over  that  fpace,  by  the  expanfion  of  the 
air  c-ontained  in  them,  when  the  preflure  is  removed.  With- 
out that  mufcular  force,  the  lungs  have  no  proper  power  of  , 
their  own,  by  which  they  are  capable  of  attracling  air.  Even 
when  they.are  full  of  air,  if  the  afpera  artcria  be  clofed,  the 
animal  vehemently  attempts  to  infpirc,  by  the  efforts  Of  its  in«» 
tercoflal  mufcles  and  diaphragm.  The  air,  which  is  preffedca 
all  fides  by  the  incumbent  columns  of  the  atmofphere*  enters 
the  thorax  with  the  greater  force,  in  proportion  as  the  lungs 
contain  lefs  air;  and  yet  more  powerfully  ifithey  contain  no  air; 
but  with  no  force  at  ail,  if  the  air  admitted  through  a wound 
jn  the  breaft  preffes  upon  the  external  furface  of  the  lungs. 

In  this  a^lion,  therefore,  which  is  called  infpiration,  the  bron- 
chia are  every  way  increafed,  both  in  length  and  diameter; 
becaufe  all  the  diameters  of  the  thorax  are  increafed  ; and 
the  inflated  lungs  ' always  keep  contiguous  to  the  pleura, 
without  leaving  any  iruermediate  fpacc.  At  the  fame  time,  the 
pulmonary  blood  veffels  being  contained  in  the  fame  cellular 
covering  with  the  bronchia,  are,  with  them,  extended  in 
length,  and  fpread  out  into  larger  angles ; by  which  means 
" " the 
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the  circuktion  through  them  is  rendered  eafier.  While  this 
is  performing,  the  vcficular  fubftaiice,  or  flcfli  of  the  lungs 
themfeives,  fiiitd  with  air,  incrcafes  thofc  ipaces  through 
which  the  capillary  blood  vtfl'els  of  the  lungs  advance  ; where- 
by the  vclicular  preflure-upon  e<  ch  other,  and  upon  thofe 
veflels  adjacent,  is  lefTened.  Thus,  therefore,  the  blood  will 
flow  with  greater  cale  and  celerity  intb,  and  through,  the  larger 
and  fmalier  veiTels  of  the  lungs.  Hence  a dying  animal  is 
revived  by  inflating  its  lungs,  and  facilitating  the  paflage  of 
the  blood  to  the  left  ventricle  of  the  heart ; and  thus  people, 
feeniingly  dead  by  being  kept  a long  time  under  water,  are 
again  recovered.  The  preflure  of  the  air  upon  the  blood  in 
the  lungs,  in  this  adlion,  is  fb  inconfiderablc  as  not  to  deferve 
our  notice,  being  at  Icaft  300  times  lefs  than  the  force  of  the 
heart,  and  can  never  urge  the  air  into  the  blood. 

Some  anatoiiiifts  luppofe,  that  a quantity  of  air  is  contained 
between  the  lungs  and  the  lidcs  of  the  thorax  ; and  that  this 
air  is  contrafled  during  infpiration,  and  being  again  expand- 
ed, prefTes  the  lungs,  and  caufes  expiration.  They  fuj  port 
.their  opinion  by  producing  inflacces  of  birds  where  this  faft 
undoubtedly  obtains.  But  we  fee  every  thing  concurs  to 
confute  thefe  opinions  with  relpe£t  to  man  and  quadrupeds, 
&c.  for,  immediately  under  the  pleura,  in  living  quadru- 
peds, as  well, as  in  dead  human  bodies,  the  lungs  are  vilible, 
without  any  intermediate  I'pace  between  them ; but  the  pleura 
Being  perforated,  the  lungs  are  immediately,'  by  the  conti- 
guous air  that  enters,  prtfled  together  towards  the  vertebrae. 
In  birds,  indeed,  the  lungs  being  pervious  to  the  air,  admit  it 
hno  the  cavity  of  the  thorax  through  large  holes  in  their  fub- 
flance.  But  in  thele  animals  there  is  a manifeft  fpace  between 
the  lungs  and  the  pleura.  Large  wounds,  admitting  the  air 
only  into  one  cavity  of  the  thorax,  diminifh  the  refpiration  5 
but,  fuch  wounds  as  let  the  air  into  both  cavities,  quite  fuf- 
focate  of  fupprefs  the  refpiration.  The  thorax;  being  opened 
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under  water,  fends  out  no  bubbles  of  air  through  the  water  5 
but,  in  birds,  it  does,  becaufe  they  have  air  in  their  thorax. 
If  there  fhould  accidentally  be  any  fpace  between  the  lungs 
and  the  thorax,  it  is  always  filled  up  by  a watery  or  ferous 
vapour,  or  elfe  by  the  fame  vapour  condenfed  into  a watery 
lymph.  If  the  lungs  adhere,  they  injure  the  refpiration  but 
in  a fmall  degree,  which  ought  entirely  to  ceafe,  if  it  requi- 
red an  intermediate  air  between  the  lungs  and  _^thorax.  Fi- 
' jially,  the  External  air  being  admitted  to  any  of  the  internal 
membranes  of  the  human  body,  deftroys  their  texture,  if  they 
are  not  defended  by  a plentiful  mucus ; of  which  wc  can  find 
none  upon  the  lurface  of  the  pleura.  ' 

But  reipiration,. whether  by  the  admixture  of  a fub-putrid 
vapour,  or  by  lome  other  method,  certainly  vitiates  the  air,, 
and  renders  it  unfit  either  for  inflating  the  lungs  or  fupport- 
ing  flfime  *,  and  lafliy,  it  deprives  that  element  of  its  elaftlcity. 
We  may  luppoie  that  this  happens  from  putrefaiflion,  flnee 
the  air  is  rendered  peftilential  by  a crowd,  and  fevers  of  the 
moft  malignant  kind  are  thus  generated  in  a few  hours.  JBut^ 
in  whatever  manner  this  is  produced,  we  are  certain  that  the 
air  is  vitiated  in  the  lungs,  lofes  its  elaftici-y,  and  thus  can- 
rot  keep  the  lungs  diftended,  lo  as  to  tranfmit  an  increafed 
quantity  of  blood  through  the  dilated  pulmonary  arteries  In- 
to the  veins.  Kor  can  the  will  dilate  the  breafl  beyond  cer- 
tain bounds,  or  aflili  that  paflage  of  the  blood  in  an  unlimit- 
ed maimer  A flare  of  body,  therefore,  will  take  place,  in 
which  the  blood  cannot  pafs  through  the  lungs. 

Thus  is  generated  a new  reflflance  to  the  blood  continually 
coming  from  the  heart  : And  in  long  retentions  of  the 
breath,  as  in  making  violent  efforts,  the  venous  blood,  cfpe- 
cially  that  coming  from  the  head,  flagnates  before  the  right 
ventricle  of  the  heart,  which  is  fluit  becaufe  it  cannot  eva- 
cuate itkif  into  the  lungs,  an'*  tniis  fwells  up  the  face  with 
^ednefs,  femetimes  burfts  the  veins  of  the  brain,  neck,  intef- 
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tines,  kidneys,  and  laftly  of  the  lungs  and  even  right  auricle 
of  the  heart.'  This  ftagnatiou  of  the  blood  occalions  prodi- 
gious anxiety  and  un^finefs  to  the  fpirits  *,  it  is  alfo  the  caufe 
of  death  in  coinpreiTed  air,  in  drowned  people,  and  fuch  as 
are  firangled,  which  is  much  more  fudden  than  is  commonly 
imagined.  A living  perfon,  therefore,  that  he  may  remove 
thofe  inconveniences  which  proceed  from  an  obflruflion  of 
the  pafh^ge  of  the  blood,  flackens  the. powers  of  infpiration, 
and  excites  thofe  of  expiration,  which  free  the  breafl  from  an 
air  too  greatly  rarified. 

Thefe  powers  are,  firfl,  the  elfeflicity  of  the  ribs;  which 
being  drawn  upwards  out  of  their  natural  fituatioa,  as  fooa 
as  the  powers  which  elevated  them  ceafe  to  acl,  fpontaneouf- 
Jy  place  themfelves,  fo  as  to  make  more  acute  angles  with  the 
flernum  and  vertebrae.  To  this  end  conduces  likewife  the 
elaftic  force  of  the  bronchia  and  veficles  diftended  with  air, 
which  flriye  to  contrail  themfelves.  Hence  exfpiration  is 
performed  more  eafily  and  quickly  than  infpiration  j and 
hence  it  is  the  lafl  aflion  of  dying  people. 

The  abdominal  mufcles  all  contribute  to  contrail  the  tho- 
rax. , The  refli,  which  are  fixed  to  the  ofTa  pubis  by  one  end, 
and  to  the  lower  ribs  by  the  other,  being  contracted,  deprefs 
the  arch  or  convexity,  into  which  the  abdominal  vifeera  are 
thruft  by  the  diaphragm  : At  the  fame  time  the  abdominal 
vifeera  are  prefied  by  thofe  mufcles  upward  and  backward  a- 
gainft  the  diaphragm,  which  alone  is  able  to  give  way,  and 
yield  toward  the  thorax,  which  at  that  time  is  rend.ered 
fhorter.  T he  obliqifi,  for  the  fame  reafons,  comprefs  th.e 
lateral  parts  of  the  abdomen,  and  urge  the  liver  and  flomacli 
backwards,  and  prefs  them  towards  that  place  where  there  is 
the  Icafl  refinance.  Laflly,  they  draw  down  the  ribs  whicli 
were  before  elevated  by  the  intercoftals.  The  tranfvcrfales, 
indeed,  do  not  draw  the  ribs  ; but  they  pull  the  cartilages  of 
the  falfe  ribs  a little  inward,  and  render  the  whole  capacity 
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of  the  abdomen  lefs,  while  at  the  fame  time  they  prefs  the 
vifcera  againft  the  diaphragm.  Along  with  thefe  we  may 
reckon  the  powers  of  the  fterno-coftal  and  long  intercoftal 
mufcles,  which  arc  called  deprtjjhres.  By  this  joint  force  the 
fuperior  ribs  defccnd  ; but  the  middle  ones  more,  the  upper- 
moll  lefs,  the'  lowed  moll  of  all ; and  their  margins  being 
brought  inward,  the  cartilages  afcend,  and  return  into  acute 
angles  with  the  llernum,  and  the  llernum  itfelf  returns  back- 
wards with  the  ribs.  By  thefe  means  the  thorax,  contrary  to 
Its  former  date,  is  every  where  rendered  narrower  and  Ihorter, 
fo  as  to  expel  as  much  air  out  of  the  lungs  as  is  lufiicient  to 
relieve  the  uneafinels  caufed  by  its  retention. 

In  more  powerful  refpirations,  when  the  infpirations  arc  ' 
made  greater,  the  exlpirations  are  likewife  increafed  bv  the 
affidance  of  fome  other  powers,  as  of  the  lacrolumbalis,  lon- 
giflimus,  and  quadratus  mufcles  of  the  back  and  loins.  This 
force,  by  which  the  air  is  blown  out  of  the  lun  s,  is  fufficient 
to  carry  a leaden  bullet,  weighing  about  a dram,  to  the  dif- 
tance  of  ^<^3  feet  ; vi^hich  force  is  equal  to  a third  part  of 
the  preffurc  of  the  atmofphere.  Bur,  in  a healthy  pcrlon, 
the  mufcles  of  the  abdomen  alone  produce  an  ealy  exfpira- 
tion,  in  which  the  lungs  are  not  fo  much  emptied  of  air  as 
they  are  by  a violent  efflation. 

The.effe£ls  of  exfpiration  are,  a compreflurc  of  the  blood- 
veffcls  in  the  lungs,  a reduflion  of  the  bronchia  into  more  a- 
cute  angles,^^  preffure  of  the  reticular  fmall  veflels  by  the 
weight  and  contaa  of  the  adjacent  larger  veflels,  and  an  ex- 
pulfion  of  the  corrupted  air  from  the  lungs ; by  which  means 
part  of  the  blood  adhering  in  the  capillary  arteries,  is  urg- 
ed forward  through  the  veins  to  the  left  fide  of  the  heart, 
white  at  the  fame  time  that  part  of  the  blood  is  refifted 
which  flows  in  by  the  artery  from  the  right  ventricle.  Ex- 
fpiration, therefore,  will  Hop  the  eafy  paffjge  of  the  blood 
^^rough  the  lungs  j and  when  tHc  whole  thor^j^  is  compref- 
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fed  together,  repels  the  venous  blood  into  the  veins  of  the 
head,  and  fills  the  brain  and  its  finufes. 

The  inconveniences  produced  by  exfpiration,  excite  new 
efforts  tor  repeating  the  refpiration  ; becaufe  the  coilapfed 
veflels  oi  the  lungs  refill  the  blood  expelled  from  the  right 
ventricle  of  the  heart.  Heiicc  the  cauie  of  death  in  thofe 
animals  which  expire  in  veffels  exhaufled  of  air  : For  their 
lungs  being  void  ot  air,  become  denle,  lolid,  and  heavier  than 
water,  whence  they  are  rendered  impervious  to  the  blood. 
Of  the  lame  kind  is  the  death  of  thofe  who  are  killed  by 
lightning,  and,  perhaps,  by  the  noxious  vapours  of  caverns. 
How  admirable  are  the  ltru£lure  and  iirechanilm  in  thele  or- 
gans of  relpiration  I The  uuealy  fenlations  of  a too  long  con- 
tinued exlpiration,  which  anle  from  hindrances  of  the  blood’s 
paffage  through  the  lungs,  excite  into  action  the  powers  of 
infpiration.  whereby  the  bh^od’s  paffage  through  the  lungs 
is  rendered  again  more  free  and  cafy  ; and,  verja^  the 
uneafii.els  proceeding  from  a too  long  continued  inlpiration, 
excite  the  powers  of  exlpiration.  ^ ^ 

It  IS  qucltioned,  by  lome  authors,  .Whether  or  no  there 
arc  not  other  caufes  of  alternate  relpiration  ? Whether  or  no 
we  may  hope  lor'^any  difcovery  in  this  matter  by  comprefling . 
the  vena  fine  p?iri,  the  phrenic  nerve,  or  intercepting  the 
blood  l^nt  to  the  brain  ? But  thefe  opinions  arc  repugnant  to 
comparative  anatomy,  by  which  we  always  find  the  fame  al* 
ternation  in  the  breathing  of  the  animal,  independent  of  any 
fuch  nerve  or  vein.  Whether  or  no  refpiration  is  from  the 
alternate  contraction  of  the  antagonift  mufclts,  among  which, 
thofe  of  exlpiration  relax  the  others  of  infpiration,  and  the 
reverie  ? This  doCtrine  leems  improbable,  becaulc  all  the 
mulcles  of  the  human  body  arc  perpetually  in  an  alternate 
motion. 

From  what  has  been  hitherto  faid,  it  appears,  that  refpira- 
tion is  unavoidably  and  abfolutely  neceffary  to  life  in  a 

healthy 
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healfhy  at^ult  perfon  ; bccaufe,  whether  the  lungs  remain 
long  in  a ftate  either  'of  exfpiration  or  infpiration,  we  fee 
dentil' will  foon  be  the  confequence.  No  animal,, therefore, 
that  has  lungs  like  ourfelves,  after  it  has  once  breathed,  and 
received  the  air  into  the  inmoft  parrs-of  the  lungs,  and  by 
that  means  brought  a new  and  large  quantity  of  blood  to  that 
▼ifeus,  can  fubfiO:  longer  than  a few  minutes  without  the  ufe 
and  benefit  of  a free  air ; but  it  will  either  perifhy  or  at  lead 
fall  into  fuel!  a hate  as  differs  from  death  only  in  its  being 
recoverable  again  by  certain  powers  or  aflions.  In  an  animal 
lately  born,  this  necelhty  for  air  does  not  take  place  fo  fud- 
denly. 

But  the  ufe  of  refpiration  is  different  from  this  neceffity  5, 
which  nature  might  have  avoided,  either  by  ufing  no  lungs 
at  all,  or  elfe  by  difpofing  them  in  a manner  resembling  thole 
ol  the  foetus.  This  ufe,  therefore,  of  refpiration  muh  be 
very  coniidcrable,  fi’nce  all  animals  are  either  made  with  lungs, 
or  with  gills,  as  in  filh,,or  elfe  with  a trachea;  difperfed  through 
all  parts  of  the  body. 

' In  order  tp  difeover  this  ufefulncfs  of  refpiration,  let  us 
compare  the  blood  of  an  adult  perfon  with  that  of  a foetus^ 
and  alfo  with  the  fame  vital  fluid  in  fifhes.  It  appears  then  in 
a foetus,  that  the  blood  is  deflitute  of  its  florid  rednefs  and  fo- 
ti'd  "denfify  •,  and  in  the  blood  of  fifhes,  wq  obferve  ther6  is  no 
heat,  the  denflty  inconfiderable,  and  but  little  criiffamentum 
contained  in  it  j and  therefore  we  are  perfuaded,  by  the  na- 
ture of  thefe  circumflances,  that  the  blood  acquires  all  thefe 
properties  in  the  lungs. 

It  may'  be  afked,  therefore,  Whether  the  blood  dees  not 
acquire  its  heat  principally  in  the  lungs  ? But  this  does  not 
arife  from  the  alternate  extenflon  and  contraction,  relaxation 
and  compreffion,  of  the  pulmonary  veffels,  by  which  the  fo- 
lid  parts  of  the  blood  are  perpetually  rubbed  and  clofely 
compreffed,  -The  lungs^  therefore,  will  -add  to  the  office  of 
>.  the 
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the  reft:  of  the  arteries,  becaufe  in  them  the  biood  is  alter- 
nately relaxed  and  comprefted,  more  than  in  any  other  part 
of  the  body.  But  even  vrhen  the  lungs  are  obftru^lcd,  nlce- 
j-ated,  and  almoft  deftroyed,  a morbid  heat'  Iriz.rs  upon  the 
body  5 and  in  the  lungs  the  cold  air  very  nearly  touches  the 
brood. 

irhe  denfity  of  the  blood  is  foniewhat  increafed  ifi  the 
lungs,  by  the  copious  difcharge  of  the  watery  vapour  which 
is  there  feparared,  by  which  the  reft  of  the  iiials  becomes 
fpecifically  heavier  But  the  fame  effc<ft  leems  to  follow 
here  as  in  other  arteries,  namely,  from  the  attrition  and  pref- 
fure  which  the  blood  here  luffers  in  being  alternately  retar- 
ded, accelerated,  and  figured  in  its  courfe  through  the  mo- 
dulating tubej^  of  the  leaft  vefl'els,  whith  gives  a roundnels 
and  denfity  to  the  particles  ; hence  it  becomes  denier,  as  hav- 
ing more  of  fhe  weighty  globules,  and  lefs  of  the  lighter  fluid* 
And,  in 'this  relpeft,  the  pulmonary  vein  being  fnulier  than  its 
correfponding  artery,  is  of  no  fmall  ufe  towards  increafing 
the  attraction  of  cohefion  between  the  parts  of  the  globules^ 
fo  as  to  comprels  and  brii.g  them  clol'er  to  each  other.  . Ne- 
verchelels,  cold  animals,  which  have  very  fmail  lungs,  have 
denfe  and  coagulabie  blood , as  alfo  a chicken  before  it  is 
hatched.  The  blobd  alio  has  a fhort  pafTage  through  the 
lungs  ; The  pafTage  through  the  whole  body  is  longer,  and 
the  artery  weaker  5 the  fide  of  the  heart,  by  which  the  blood 
is  driven  forward,  is  alfo  weaker. 

It  is  queried  by  lome  anatomifts,  Whether  the  air  itfelf  is 
not  received  by  the  blood  in  the  lungs,  lb  as  to  excite  nccel^ 
fary  vibrations  therein  ? Whether  this  does  not  appear  from 
the  refiftance  of  bodies  to  the  heavy  external  air  *,  from  the 
air  found  in  the  blood  vcflels,  in  the  cellular  fubftance,  and 
in  certain  cavities  of  the  human  body  from  ihe  cracking 
obferved  by  an  extenfion  of  the  joints  *,  from  air  manifeflly 
oxtravafated  from  the  trachea  into  the  hearts  .of  certain  ani- 
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trials,  as  in  the  locuft  ; from  our  being  able  to  extr  air  out 
of  fhe  blr-od'  and  humours  of  animals  in  vacuo  ; -trom  a ne- 
cclhry  of  a vital  ofc»ilatiou  in  the  blood  itle>f  j and,  laftly, 
froiii  rhe  increafed  rednefs  ot  the  pu’monary  blood  ? 

Bnr  that  no  elahic  air  is  here  received  into  the  blood,  is 
demonflrared,  from  the  imv)  fiibility  of  forcing  air  into  blood, 
if  it  retains  its  eiahiciiy;  from  the  inutility  of  its  reception, 
if  the  fpringof  it  O.ould  be  loft  in  the  blood  j from  the  per- 
fect immutability  of  the  blood  by  cold  -i  from  the  minutenefs 
of  the  inhaling  vefTeis  ; from  the  mucus  that  perpetually  lines 
the  fides  of  the  veficles  in  the  lungs;  from  the  nature  of  the 
elaftic  air  itfelf,  which  is  very  unapt  to  pafs  through  capillary 
vefTels  ; from  a repulfion  of  it  by  water,  for  it  is  hjudere'd 
from  paffing-through  paper,  linen  cloth,  or  fkins,  when  they 
are  wet.  Again,  the  air  taken  in  by  the  trachea  never  pafles 
to  the  heart  ; or,  whenever  it  does  fo,  it  is  forced  thither  by 
feme  great  or  unnatural  violence  : But  the  permanent  air- 
in  the  vefTels  and  humours  of  the  human  body,  from  a ftate 
of  inelaflicity,  may  become  elaftic  by  putrefaiflion,  froff,  or 
an  external  vacuum.  Such  permanent  vUnclaftic  air  is  incor- 
porated with  all  liquors,  and  taken  into  our  bodies’ with  the 
aliments, «and  with  abforbed  vapours,  mixing  llovvdy  and  with 
fome  difficulty.  But  there  never  were  any  elah ic  bubbles  of  air 
obferved  in  the  blood  of  a living  animal ; and  fuch  air  being 
inflated  into  the  blood  veflels  of  any  living  animal,  certainly 
and  fpecclily  kills  it.  Laflly,  though  ^ir,  indeed,  is  abforbed 
by  molt  of  our  humours,  yet  that  abforption  is  performed 
flowly,  and  take^  up  the  fpace  of  feveral  days  after  the 
former  air  has  been  exhauft'ed  by  the  pump.  It  then  like- 
wife  lays  afjde  its  elaflic  naiure ; nor  are  there  any  reafons 
why  the  air  fhould  either  be  more  fpeedily  abforbed  by  the 
blood,  or  why  it  fhould  rctsiin  its  elafticity  after  it  is  fo 
ablorbed. 

If, 
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If,  in  a few  words,”  fays  Dr  Wrilberg,  ‘‘  I might  offer 
my  opinion  about  the  air  found  in  our  bodies,  the  origin  of 
which  has  been  the  bafis  of  fo  many  difputes,  I am  perfuaded 
that  the  atmofpheric  air  is  a very  compound  fluid,  confifting 
of  parts' of  a very  difl'erent  nature  and  quality,  which  parts, 
when  mixed  with  any  primogenial  fluid  as  a vehicle,  make 
the  common  air  we  inhale  in  infpiration.  This  primogenial 
fluid  is,  peril  tps,  that  air  which  we  obferve  in  animals,  vege- 
tables, and  likewjfe  in  the  earth  itfelf,  diflering  only  accord- 
ing to  the  various  lubftances  with  which  it  is  united.  If 
there  is  mixed,  in  a due  proportion  with  this  univtrlai  fluid, 
any  elaflic,  ethereal,  tletflric  principle,  or  any  particle-  not 
yet  fully  underftood,  perhaps  there  will  refult  laiubrious  at- 
mofpheric air.  ,But  it  will  become  infe<flcd  and  noxious  in 
various  degrees,  from  an  admixture  of  putrefaefiye  fubltances, 
narcotic  or  inflammable  lufFc-cating  elements.  For  that  rea- 
fon  it  leems  ro  me  very  proper,  that  our  juflgmeht  about  the 
falutary  or  noxious  quality  of  the  air  ihouid  be  direiiited  by 
thefe  principles  ; and  we  lhall  be  able  to'  correal  vmwhole- 
fome  air,  provided  we  know  what  qualities  that  air  Ihouid 
poflels  which  is  mod  properly  fuited  to  relpiration. 

Is  the  blood  cooled  in  the  lungs  ? is  this  opinion  confrm- 
ed  by  the  death  of  aniaials  in  too  great  a degree  of  iieat  ? 
AfP  not  the  pulmonary  veins  ids  than  the  arteries  ? Is 
this  the  rcafon  why  laborious  people  prefer  cold  ? That  the 
blood  is  cooled  in  the  lungs  is  thus  far  true,  as  it  unarms  the 
contiguous  air,  and  therefore  lolcs  iomethingof  its  own  heat. 
That  this  was  not  the  principal  defign  of 'nature,  is  evident 
from  the  well  known  fad,  that  the  venous  blood  is  not  hot- 
ter than  the  arterial  j and  nobody  ever  obferved  the  left  ven- 
tricle of  the  heart  cooler  than  the  right.  Befides,  a perlon 
may  live  in  an  air  much  hotter  than  the  blopd  itfelf,  of  whicfi 
have  examples  in  baths  and  warm  countries.  In  aToe- 
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tus  which  does  not  rcfpire,  the  right  auricle  and  ^ventricle  of 
the  heart,  and  alfo  the  pulmonary  artery,  are  much  greater  in 
proportion  than  in  an  adult,  which  feems  neccflary  to  refervc 
and  retard  the  blood. 

Is  the  rodnefs  of  the  blood  produced  by  the  air?  This 
feems  alio  to  be  contradi<5^ed  by  the  well  kr;own  fa£t  oblerved 
in  frogs,  that  the  rednefs  of  their  blood  is  in  proportion  to 
the  quantity  pf  food  they  ule.  Befides,  we  have  before  Ihewn 
that  the  air  does  not  come  into  immediate  contact  with  the 
blood  in  the  lungs.  We  cannot,  however,  deny  that,  when 
the  air  con  es  into  immediate  cpnt.  df  with  the  blood,  its  red-  , 
nefs  is  incr*  afed,  and  its  colour  becomes  again  pale  when  the 
air  is  excluded.  It  feems  probable,  from  analogy,  that,,  as 
lipht  produces  colour  in  vegetables,  fome  lubtle  principle, 
imbibed  by  the  blood  fron)  the  air  received  into  the  lungs, 
may  be  the  caufe  of  its  red  colour. 

Does  blood,  by  means  of  the  lungs,  abforb  nitre  from  the 
air?  or  is  the  florid^  colour,  oblerVable  ifi  the  lurface  of  a 
cake  of  blood,  owing  to  the  ablorpiion  of  nitre  from  the 
air,  while  the  bottom  parts  are  of  a dark  and  blackilh  co- 
lour ? If  any  thing  be  ablorbed,  is  it  a preiervative  againft 
the  putrefaOipn  of  the  aiiimal  ? Dr  Haller  fhew^  the  ablur- 
dities  of  thefe  fuppofitions,  by  chemical  realoning  and  expe- 
riment. What  he  advances  w^ould  have  been  acknowledged 
as  a complete  refutation  of  the  dodfrine,  according  to  the  re- 
ceived fyftem  of  chemifiry  at  the  time  he  wrote.  But,  laying 
all  chemical  reafoning  afide,  the  opinion  will  be  found  to  be 
altogether  unfupportable,  by  attending  to  the  following  faifl, 
with  which,  indeed.  Dr  Haller  ciofes  his  refutation.  No  ni- 
trous fait  is  difeovered  in  the  blood. 

If  it  be  afked.  Why  tortoifes,  frogs,  lizards  fnails.  ard  fe- 
veral  infedls,  live  long  without  air  ? we  anfwer,  That  in 
them  the^lungs  are  given,  not  fo  much  for  the  } reparation 
of  the  blood,  as  for  the  ufe  of  fwimming : And  from 
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hence  it  is  that  their  lungs,  which  receive  onij  a fmall  quan- 
tity of  blood,  are  immediately  joined  with  the  vena  cava  and 
aorta.  But  initdls,  we  know,  draw  the  air  in,  and  exhale  it 
again,  through  pores  in  the  fkin  If  it  be  alked,  Why  all  ani- 
mals perifli  in  air  that  is  not  renewed  ? we  anfwer,  Becaufe 
the  air  which  has  once  entered  the  lungs,  and  been  contami- 
nated by  watery  alkalefcent  vapours,  is  i;endered  lefs  elaftic^ 
and  corfequently  unfit  for  refpiration  : Not  becaufe  it  be- 
comes lighter  ; for  the  mercury  falls  but  little  in  air  which  has 
not  been  renewed,  and  which  has  killed  an  animal.  Hence 
it  is  that  the  animal  furvives  longer  in  air  that  is  denfer  than 
the  atmofphere  in  its  ufual  date;  for  in  that  cafe  there  is  a 
greater  proportion  of  the  elaftic  element,  which  takes  up  a 
longer  time  to  corrupt.  Even  in  other  cafes,  confined  air  is 
rendered  deftru6live  onlyl)y  ffagnation,  and  filling  it  with  va- 
pours. The  reafon  why  animals  fweil  in  an  exhaufted  re- 
ceiver is,  from  the  extrication  of  the  unelaftic  air  lodged  in 
the  blood  and  other  juices. 

Refpiration  feems  fomchow  to  agree  with  the  pulfatlon 
of  the  heart,  there  being  ordinarily  three  or  "four  pulfes  tO 
one  refpiration.  And,  if  a greater  quantity  of  blood  is  fent 
to  the  heart  in  a given  time,  the  numbers  l)oth  of  the  pulfe 
and  refpiration  are  increafed.  This  is  the  reafon  of  the  pant- 
ing or  Ihort  breathing,  after  exercife,  or  any  confiderablc  mo- 
tion, which  increafes  the  return  of  the  blood  to  the  heart. 
If  the  blood  meets  with  a refidance  in  the  lungs,  fo  that  it 
cannot  pafs  freely  from  the-right  into  the  left  ventricle  of  the 
heart  •,  then  the  refpiration  is  increafed,  both  in  quicknefs  and 
magnitude,  in  order  to  forward  its  courfe:  And  this  is  the 
caule  of  fighing,  yawning,  and  panting  ; of  which  the  firfi:  is 
a deep  infpiration  ; the  fecond  a flow  and  very  great  one  ; 
and  the  third,  a frequent  and  imperfetfl:  one.  ' The  number 
of  refpirations,  however,  does  not  always  increafe  with  the 
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pulfc,  as  we  fee  in  thofe  fevers  where  the  lungs  are  not  af- 
fected. 

The  mucus,  which  lines  the  fenfiBle  membranes  of  the  air- 
vcflels  in  the  lungs,  may  become  troublefome,  both  by  its 
quantity  and  acrimony;  it  has' been  known-to  caufe  even 
fuffocation  in  a dropfy  of  the  lungs.  Its  quantity,  adhefion, 
or  acrimony,  therefore,  excite  a cough  ; which  operation, 
caufcd  by  an  irritation  of  the  organs  of  refpiration,  is  per- 
formed by  alternate  large  infpirations,  fucceeded  by  large  and 
quick  exp  irations,  together  with  fudden  Ihocks  of  the  aodo- 
minal  mufcle§  ; and  by  thefe  means  the  mucus,  and  fome- 
limes  calculous  matters,  are  expelled  from  the  lunf;5. 

Laughter  differs  from  coughing  in  its  caufe,  vfrhich  refides 
ffommonly  In  the  mind,  or  at  leall  coufifts  in  a certain  titilla- 
tion  of  fome  of  the  cutaneous  nerves  ; and  alfo  ih  its  aCtion, 
which  is  one  large  infpiration  fucceeded  by  leveral  imperfeCt 
quick  exfpii'atioas  through  the  contracted  glottis,  the  lungs 
being  never  totally  evacuated  of  air.  Hence  laughter,  in  a 
moderate  degree,  conduces  to  health  ; becaufe,  inhead  of  one 
full  infpiration,  many  fliorj:  infpirations  and  exfpirations  hap- 
pen, and  thus  the  concuffion  "is  greater.  Hence  its  danger  of 
ftagnating  the  blood  ; becaule  the  exfpiration  is  not  full 
or  entire,  and  the  blood  is  admitted  into  the  pulmonary 
artery  without  being  fuffered  to  pafs  through  it.  Weeping 
begins  with  a great  inlpiration,  after  which  follow  fliort  al-  , 
jemate  infpirations  and  exfpirations ; and  it  is  finifhed  with 
a deep  exfpiration,  that  is  immediately  joined  by  a large  in- 
fpiration ; Hence  it  has  nearly,  the  fame  good  and  bad  ef- 
feiSls ; and,  when  moderate,  it  conduces  to  relieve  the  anguifii 
^riling  from  grief.  An  hiccup  is  a very  great,  fonorous,  and 
fudden  infpiration.  Sneezing  confills  of  one  large  or  deep 
infpiration,  which  is  followed  immediately  with  a powerful 
^nd  fudden  exfpiration  ; it  evacuates  with  great  violence  any 
acri4  or  other  fubftance  irritating  the  noilrils. 
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The  fecondary  ufes  of  rcfpiration  are  very  numerous.  It 
abforbs  from  the  blood  fome  noxious  particles  which  might 
perhaps  fuffocare,  if  they  w'ere  fufFered  to  remain.  Thus, 
the  breath  of  many  people,  fhut  up  in  a clofe  place,  impreg- 
nates the  air  with  a fufFocating  qualitv.  And  the  blood  ab- 
lorbs  from  the  air  a thin  vapour,  of  which  the  ufe  is  perhaps 
not  yet  fufficiently  known. 

“ Among  the  various  ufes  of  refpiration,  (fays  Wrifberg}, 
all  of  which,  indeed,  are  of  confiderable  confeqnence,  we  may 
eftecui  as  a principal  one,  the  ablorprion  of  fome  .parts  of  the 
atmofphere  more  peculiarly  adapted  to  the 'fupj  ort  of  life. 
The  lungs  perhaps  feparate,  in  confequence  of  their  peculiar 
flru6fure,  this  vivifying  principle  f om  the  other  conftituent 
elements  of  the  atmofphere,  and,  through  proper  velFels,  con- 
vey it,  thus  feparated,  into  the  circulating  mafs. 

This  fubOance  has  not  as  yet  received  any  proper  name 
nor  do  we  fufficienrly  knr)w'its  nature  and  properties  Th<i 
deuoniination  pabulum  vilae,  gw i^n  to  it  by  the  celebrated  Ray, 
feems  to  accord  tolerably  well  with  its  nature  ; for,  when  it 
was  exhaufted  from  the  air  by  ani  i^als  breathing  in  clofe  vef- 
fels,  fuch  animats  inevitably  died,  unlefs  a frefh  quantity  of 
atmofpheric  air  was  introduced  into  the  vefFeh  The  name 
of  eUBrk  principle  feems  more  fitly  adapted  to  the  fubfiance. 
By  the  obiervations  of  Gilbert,  Guefick,  Boyle,  the  Floren- 
tine academicians,  Hawkfbee  Du  Fay,  Mufchenbroeck,- Wat-' 
fon,  Ludoiph,  Winckler,  Nollet,  Franklin,  Hartman,  Priell- 
ley,  and  feveral  others,  both  on  the  eledricity  of  bodies  in  ge- 
neral, as  well  as  of  the  atmofphere  in  particular,  our  know, 
ledge  of  it  has  been  much  increafed  and,  by  the  experi- 
ments of  Wdfon,  Volla,  Wilkens,  Gallitzin,  Lichtenberg, 
and  others,  Jt  may  lafely  be  alFerted  that  the  ele(ftric  matter 

of 

Subfequeiit  phyfiologills  have  at  length  afcertained  the  true 
natuie  of  this  fubllance  ; and  the  French  philofophers  have  very 
appolitcly  called  it  vital  air  it  was  known  tO  the  Englifh  phi- 
lofophers by  the  name  dephlogijheated  air. 


RESPIRATION. 


of  the  air  Is  colIe^Sled  in  the  moft  fimple  manner  by  almoft 
every  body.  From  all  thefe  experiments  we  collect, 

“ I.  That  there  is  in  the  air  , a fluid  which,  in  different 
ways,  may  be  increafed  in  one  place,  and  ditnini died  in  ano- 
ther ; which,  when  colleded  by  proper  machines,  exhibits 
cledlric  fparks ; but,  when  coliedled  in  the  clouds,  breal^s 
forth  in  thunder  and  lightning. 

2.  If  from  its  too  great  congeftion,  in  any  region  of  the 
atmofphere,  or  in  the  clouds^  the  circun^ambient  air  wants  its 
due  proportion,  our  refpirarion  is  lefs  refrefhing,  and  our 
flrength  grows  languid  ; but  they  arc  quickly  renewed  after 
a thunder  horm,  the  equilibrium  of  the  electric  matter^  in  the 
atmorphere  being  reftored,  as  it  were,  by  the  flafhes  of  light- 
ning. 

“ 3.  Perhaps  we  may  at  length  arrive  at  the  knowledge  of 
fome  artificial  means  by  which  wc  may  be  able  to  fupply  this 
defe<5f  of  ekdlricity  in  the  atmofphere.  A farther  invelliga«i 
tion  of  this  fubjeci  may  perhaps  be  not  altogether  ufelefs. 

“ 4>  This  eleftric  matter  paffes  into  the  blood  or  lymph 
by  innumerable  pores  and  foramina,  with  which  the  infide  of 
the  larynx,  afpera  arteria,  and  bronchia,  abound.  Upon  the 
diverfity  of  thefe  holes,  both  with  rcfpcfl:  to  the  number, 
condition,  and  the  mucus  with  which  they  may  be  covered, 
and  to  the  fizc  of  the  lungs,  depends  the  reafon  why  all  men 
cannot  inhale  and  abforb  the  fame  quantity  of  eleflric  matter 
from  one  and  the  fame  air. 

“ 5,  As  fufficient  oblervation's  on  this  new  fubjcfl  have  not 
yet  been  made,  it  is  difficult  to  determine  what  ufe  this  fub- 
llance  ferves  in  animal  bodies,  and  what  functions  depend 
upon  it.  Is  the  tone  and  irritability  of  the  fibres  of  the 
body  principally  fupported  by  it  ? Do  the  caufes  of  ani- 
mal heat  proceed  from  it  ? The  animal  eledfricity,  which 
is  very  confpicuous  in  cats,  horfes,  and  alfo  in  men,  by  the 
^lumerous  fparks  feen  to  iffuc  from  their  bodies,  probably 
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proceed  from  the  electricity  abforbed  by  the  lungs  from  thtf 
air.  This  is  perhaps  the  caufe  of  the  greater  danger  to 
which  fome  men  are  liable  of  being  (truck  with  thunder  than 
others,  Tiie  (pontaneous  burning  of  fome  natural  bodies^ 
is  undoubtedly  to  be  afcribed  to  the  fame  caufe  ; and  the 
alacrity  and  vigour  of  fome  temperaments  are  wonderfully  in- 
creafed  by  the  prefence  of  this  fluid.  May  this  lub(tance  be 
joined  with  the  acidum  pingue  and  inflammable  principle  * ? 

Some  of  the  fecondary  ufes  of  rfelpiration  arc  to  comprels 
the  abdominal  vifcera,  fo  that^  the  ftomach,  inteftines,  gall- 
bladder, receptacle  of  the  chyle,  bladder,  inteftinurn  redtum^ 
and  the  womt)  itfelf,  may  difcharge  their  contents}  that  the 
aliments  may  be  triturated  or  difiblved,  and  the  blood  urged 
through  the  fliiggilh  vefleis  of  the  liver,  fpleen,  and  mefente- 
ry.  Refpiration  excites  a kind  of  flux  and  reflux  in  the  blood, 
fo  that  it  is  alternately  prefled  back  towards  the  extremities  of 
the  veins,  and  a little  after  is  propelled  towards  the  heart  by 
an  accelerated  velocity.  Moreover,  infpiration  ferves  to  con- 
vey odours  along  with  the  air  to  the  organ  of  fmeilirtg  ; and 
is  alfo  the  principal  means  by  which  a new  born  infant  is 
enabled  to  perform  the  operation  of  lucking. 


§ II.  OefophagHSi 

Siiuatiofi  and  figure.  The  oefophagus  is  a canal  partly  muf- 
cular  and  partly  membranous ; which  commences  at  the  in- 
ferior part  of  the  pharynx,  and  dcfcends  along  the  neck  and 
back  part  of  the  thorax,  into  the  abdomen.  While  it  lies  iti 
the  neck,  it  is  placed  between  the  middle  and  left  part  of  the 
cervical  vertebrae  behind  the  left  part  of  the  trachea ; in  the 
thorax  it  is  fltuated  between  the  layers  of  the  pofteriof  medi- 
aftinum,  and  defcends  to  the  fourth  or  fifth  vertebra  of  the 

VoL.  ir.  O o back, 

* This  dodrine  of  Dr  Wrifberg's  Is  extremely  hypothetical. 
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back,  in  the  fame  direcStion  which  it  had  above : There  it  in- 
clines a little  from  left  to  right,  till  it  reaches  the  ninth  rib, 
to  make  way  for  the  aorta  ; aftcrw  rds  it  inclines  from  right 
to  left,  and  from  behind  forward,  to  get  through  the  dia- 
phr  agm  into  the  upper  orifice  of  the  flonuch. 

StruBure^  and  coats.  It  is  made  up  of  feveral  coats,  almofl: 
in  the  fame  manner  as  the  fiomach,  of  which  it  is  the  con- 
tinuation. The  firft  coat,  while  in  the  thorax,  is  formed  only 
by  the  duplicature  of  the  pofierior  part  of  the  mediaftinum, 
and  is  wanting  above  the  thorax  and  in  rhe  neck,  where  the 
outer  coat  of  the  oelophagus  is  only  a continuation  of  the  cel- 
lular fubft^nce  belonging  to  the  neighbouring  parts. 

The  fecond  coat  is  mufcular,  being  made  up  of  feveral 
ftrata  of  fleOiy  fibres.  The  outermoft  are  moftly  longitudi- 
nal, and  their  quantity  is  much  greater  than  that  on  the  reft 
of  the  alimentary  canal;  but  they  are  not  all  continued  from 
one  end  of  the  oefophagus  to  the  other.  The  following  ftrata 
are  obliquely  tranfverfe,  and  the  innermoft  are  turned  a little 
obliquely  the  contrary  way.  They  crofs  each  other  irregu- 
larly in  many  places,  but  are  neither  fpiral  nor  annular. 

The  third  is  termed  the  nervous  coat,  and  is  like  that  of 
the  ftomach  and  inteftines.  It  is  differently  folded  or  plait- 
ed, according  to  its  length,  being  much  wider  than  the  muf- 
cular  coat ; and  it  is  fiirrounded  by  a whitifh,  foft,  fine  fila- 
mentary fubfiance,  like  a kind  of  cotton,  v/hich,  when  fteep- 
,cd  in  water,  fwells  and  grows  thicker. 

The  fourth  or  innermoft  coat  refembles,  in  feme  mcafurc, 
that  of  the  inteftines ; except  that,  infiead  of  the  villi,  it  has 
fmall  and  very  fliort  papillae.  It  is  folded  length  wife  like  the 
third  coat ; fo  that  the  oefo]  hagus,  when  cut  acrofs,  rcpre- 
< fents  one  tube  within  another.  Through  the  pores  of  this 
coat  a vifeid  lymph  is  continually  difeharged. 

The  upper  end  of  rhe  oefophagus  is  fupplied  with  arteries 
from  the  laryngeae  inferiorcs;  farther  down  it  has  branches 

from 


Chap.  IL  DUCTUS  THORACICUS. 


from  thofe  which  fupply  the  pericardium  5 the  reft  of  it  is 
fupplied  by  the  arteriae  bronchialcs.  The  veins  go  Into  the 
fupcrior  laryngeals,  to  the  top  of  the  fuperior  vena  cava,  to 
the  vena  azygos  and  bronchial  veins. 

The  nerves  are  chiefly  from  the  eighth  pair ; but  fome 
fmaii  branches  come  from  the  great  fympathetics. 


J 12.  DuBtts  Thoraacus. 

This  du<fl:,  and  its  fituation  in  the  thorax,  is  defcribed  ift 
Volume  Third,  along  with  the  lymphatic  fyflem. 
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Of  the.  abdomen. 
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Of  the  Abdomen 


HE  whole  fore  part  of  the  abdomen  forms  an  oblong 


A convexity  like  an  oval  vault,  niore  or  Icfs  jDrominent 
in  the  natural  ftate,  in  proportion  to  the  quantity  of  fat  upon 
it,  and  the  food  contained  in  it,  or  to  the  different  degrees  of 
pregnancy  in  women.  The  hypogaftric  and  umbilical  regions 
are  more  fubje(ff  to  thefe  varieties  than  the  epigaliric. 

On  the  fides,  between  the  hypochondria  and  os  ilium, 
the  abdomen  is  generally  a little  contraded ; and  back^ 
ward,  about  the  middle  of  the  regio  lumbaris,  it  is  gently 
deprefftd,  forming  a kind  of  tranfverfe  cavity,  arifwcring  to 
the  natural  incurvation  of  the  lumbar  portion  of  the  Ipina 
dorfi. 

This  anterior  convexity,  and  pofterior  cavity,  change  as  wc 
fit,  ftand,  kneel,  lie  at  our  ful|  length,  or  with  the  thighs 
bent ; and  thefe  variations  depend  on  the  particular  fituatioa 
of  the  offa  innominata  in  thefe  aifferent  pollures. 

In  ftanding,  the  convexity  of  the  belly,  and  cavity  of  the 
loins,  are  more  confiderabie  than  in  molf  other  fituations; 
for  then  the  lower  extremity  of  the  os  facrum  is  turned  very 
far  back,  and  confequently  the  os  pubis  very  much  down.  In 
this  fituation  of  the  pelvis,  the  intelfines  fall  naturally  for. 
ward,  and  thus  increafe  the  convexity  of  the  abdomen ; and, 
us  the  vertebrae  of  the  loins  are  very  much  bent  at  the  fame 


time,  the  cavity  in  that  place  muff  iikewife  be  very  cbnlider- 
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In  kneeling,  the  ofia  pubis  are  ftill  lower  than  when  we 
Hand  : And  this  not  only  increales  the  hollow  of  the  loins, 
and  throws  the  abdomen  and  its  vifcera  more  outward  or 
forward,  but  alfo  in  fome  ineafure  Hrains  the  abdominal 
mufclesj  which  is  fo  uneafy  to  fbmrperfons,  as  ro  caufefainU 
ing. 

This  depreflion  of  the  os  pubis  in  kneeling  depends  partly 
on  the  tenfion  ot  the  two  mufculi  re£t\  anteriores ; the  lower 
tendons  of  which  are,  in  this  lituation,  drawn  with  violence 
tinder  the  condyloid  pulley  of  the  os  femoris. 

When  we  fit  in  the  common  manner,'  that  is,  with  the 
thighs  ftretched  out  in  a plane  parallel  to  that  of  the  feat, 
the  convexity  of  the  belly  and  hollow  of  the  loins  diminifh.  r 

For  the  pelvis  being  in  this  fituation  fupported  on  the  tii» 
bercula  ifchii,  and  thefe  tubercles  being  very  near  the  fore* 
part  of  the  pelvis,  the  trunk  of  the  body  prelling  on  the  os 
facrum  muff  lower  the  pelvis  behind,  and  raife  it  before. 

When  we  lie  upon  the  back  at  full  length,  and  with  the 
thighs  extended,  the  billy  is  lefs  convex,  but  more  ftretched 
and  hard  ; whereas,  when  the . thighs  are  bent,  it  is  fofc  and 
lax.  In  this  fituation,  the  regio  lumbaris  is  almoft  flat,  and 
very  little  deprefled. 

When  we  lie  on  the  back,  and  raife  the  head,  or  endea- 
vour to  raife  it,  we  feel  a tenfion  in  the  fore-part  of  the  ab- 
domen,  which  increafes  in  proportion  to  the  force  we  ufe  in 
railing  the  head. 

Integumeiits  of  the  abdomen.  The  fkln  on  the  anterior  por- 
tion of  the  abdomen  is  thinner  and  more  compadt  than  the 
pofterior,  and  it  has  likewife  the  peculiar  property  of  being 
capable  of  receiving  a confiderable  increafe  in  breadth,  and 
Ibmetimesin  a very  extraordinary  manner,  without  loflng  any 
of  its  thicknefs,  in  proportion  to  what  it  gains  in  breadth. 

The  cells  of  the  membrana  adipofa,  which  covers  the  con- 
vex part  of  the  abdomen,  are  difpofed  in  a very  regular  man- 
ner. 
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ner,  as  we  difcover  by  diffefling  the  fkin  from  the  mufcles ; 
for  then  there  appears  on  the  inner  furface  of  the  membrana 
«dipofa  a longitudinal  line  like  a kind  of  raphe,  produced  by 
the  meeting  of  the  cellular  rows,  which  form  angles  Ibccef- 
iively,  one  above  another,  oppofite  to  the  linea  alba  of  the 
abdomen.  The  cells  in  thefe  rows  are  more  oblong  than  the 
reft,  and  in  a manner  oval,  or  hke  a grain  of  wheat. 

Cavity  of  the  abdomen.  The  appendix  enliformis  of  the 
fternum,  the  cartilaginous  portions  of  the  laft  pair  of  true 
ribs,  thofe  of  the  firft  four  pairs  of  falfe  ribs,  all  the  fifth  pair, 
fhe  five  lumbar  vertebrae,  the  ofla  innominata,  the  os  facrum, 
5md  os  coccygis,  form  the  bony  fides  of  the  cavity  of  the  afch 
domen. 

The  diaphragm^  the  mufeuU  abdominis.^  the  quadrati  lumborumy 
y^oai^  iliaci^  the  mufcles  of  the  coccyx ^ and  of  the  intefinum  reBumy 
form  the  chief  part  of  the  furface  of  this  cavity  ; and  its 
whole  inner  furface  is  lined  by  a membranous  expanfion, 
jtermed peritonaeum^  all  thefe  parts  being  covered  by  the  inte- 
guments already  mentioned.  As  additional  or  auxiliary  parts, 
we  might  likewife  add  fome  portions  of  the  facro  lumbares, 
longiflimi  dorfi,  vcrtebrales,  glutaei,  &c. 

The  cavity  of  the  abdomen  is  of  an  irregularly  oval  figure, 
but  ftill  fymmetrical.  On  the  forefide  it  is  uniformly  arched 
gr  oval,  and  its  greateft  capacity  is  even  with  the  naval  and 
neareft  part  of  the  hypogaftrium.  On  the  upper  fide  it  is 
bounded  by  a portion  of  a vault,  very  much  inclined.  On 
the  back-fide  it  is  in  a manner  divided  into  two  cavities  fay 
the  jetting  out  of  the  vertebrae  of  the  loins.  On  the  lower 
fide  it  contradls  gradually  all  the  way  to  what  I call  the  little 
edge  of  the  pelvis  ; and  from  thence  expands  again  a little  as 
|ar  as  the  os  coccygis,  and  tubercles  of  the  ifehiutn,  terminaU 
i'ng  in  the  void  fpace  between  thefe  three  parts. 
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$ 1.  Peritonaeum, 

Having  carefully  removed  the  mufcles  of  the  abdomen, 
the  firft  thing  we  difcover  is  a very  confidcrable  membranous 
covering,  which  adheres  immediately  to  the  inner  furface  of 
the  mufcull  tranfverfi,  and  of  all  the  other  parts  of  this  ca- 
vity, and  involves  and  inverts  all  the  vifcera,  as  in  a kind  of 
bag.  This  membrane  is  named  peritonaeumy  from  a Greek 
word,  which  fignifies  to  be  fpread  around. 

I’hc  peritonaeum,  in  general,  is  a membrane  of  a clofc 
texture,  and  yet  very  limber,  and  capable  of  a very  great  ex- 
tcnhon  5 after  which  it  can  recover  itlelf,  and  be  contratrted 
to  its  ordinary  fize,  as  we  lee  in  pregnancy,  dropfies,  corpu- 
lency, and  repletion. 

It  may  Be  looked  upon  as  a fingle  membrane,  although  k 
has  been  dclcnbed  by  many  anatomirts  as  a duplicature  of 
two  dirtin<rt  membranous  laminae.  But,  properly  fpeaking, 
the  internal  portion  alone  deferves  the  name  of  a membranous 
lamina^  as  being  the  main  body  of  the  peritonaeum.  The 
external  portion  may  properly  enough  be  termed  the  cellulat 
fuhjlance  of  the  peritonaeum. 

The  inner  fubftance  of  the  peritonaeum  Is  very  fmooth  and 
polifhed  on  that  fide  which  is  turned  to  the  cavity  and  vifcera 
of  the  abdomen,  and  continually  moiftened  by  a ferous  fluid 
difeharged  tnrough  almort  imprrceptinic  pores^ 

Thde  pores  may  be  leen  by  Ipreading  a portion  of  the  pe- 
ritonaeum on  the  end  of  the  finger,  and  then  pulling  it  very 
tight  on  all  fides  ; for  then  the  pores  are  dilated,  and  fmall 
drops  may  be  oblerved  to  run  from  them,  even  without  a 
microfeope. 

The  fources  of  this  fluid  are  chiefly  from  the  cxhalent  vefi- 
Jfels.  The  whitifh  corpufcles  found  in  difeafed  fiibjedls  are 
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no  proof  of  the  glands,  which  fome  anatomlfts  place  there  iiJi 
the.  natural  ftate. 

The  cellular  fubftance,  or  external  portion  of  the  perito- 
naeum, adlieres  very  clofely  to  the  parts  which  form  the  in- 
lides  of  the  cavity  of  the  abdomen  ; and  it  is  not  every 
where  of  an  equal  thicknefs.  In  fomc  places  it  is  in  a very 
fmall  quantity,  and  fcarcely  any  appears  at  the  tendinous 
or  aponeurotic  portions  of  the  mufculi  tranfverii,  and  on  the 
lower  fide  of  the  diaphragm. 

In  all  other  places  it  is  thicker,  and  forms  cells  expanded 
into  very  fine  laminae,  which,  in  difeafed  fubjecls,  becomes 
fometimes  fo  broad  and  thick,  as  to  referable  lb  many  diftindf 
membranes. 

In  fome  places,  this  fubfiance  is  every  way  like  a membra- 
na  adipofa,  being  filled  with  fat,  as  round  the  kidneys,  and 
along  the  flelhy  portions  of  the  tranfverfe  mufcles,  to  which 
it  adheres.  It  entirely  furrounds  fome  parts,  as  the  bladder^ 
ureters,  kidneys,  fpermaric  veflels,  See.  and  it  Is  in  thefe  places 
improperly  termed  the  dupluature  of  the  peritonaeum* 

Befides  thefe  differences  in  thicknefs,  the  cellular  fubfiancft 
has  feveral  elongations,  which  have  been  called  produtiions  of 
the  peritonaeum*  Two  of  thefe  productions  accompany  *and 
inveft  the  Ipermatic  ropes  in  males,  and  the  vafcular  ropes, 
commonly  called  the  round  ligaments^  in  women.  Two  other 
pafs  under  the  ligamentum  Fallopii,  with  the  crural  veffels, 
which  they  involve  ; and  they  are  gradually  loft  [n  their 
courfe  downward. 

To  thefe  four  productions  of  the  cellular  fubftance  of  th« 
peritonaeum,  we  may  add  a fifth,  which  is  fpread  on  the 
neck  of  the  bladder  ; and  perhaps  a fixth,  which  accompa- 
nies the  inteftinuin  reCtum.  All  thefe  elongations  pafs  out 
of  the  cavity  of  the  abdomen,  and  may  be  termed  external, 
to  diftinguilh  them  from  others  that  remain  in  the  abdomen, 
and  are  called  internal : of  which  hereafter. 
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The  great  blood  vefTels,  that  is,  the  aorta  and  vena  cava, 
are  likewife  involved  in  this  cellular  fubflance  o:  the  perito- 
naeum. In  a word,  it  Involves  immediately  and  Separately, 
all  the  parrs  and  organs  which  are  commonly  (aid  to  lie  in 
the  duplicature  of  the  peritonaeum. 

The  true  lamina,  or  membranous  portion  of  the  perito- 
naeum, is  conne^Sled  by  the  intervention  of  the  cellular  fub- 
(fance  to  the  inner  furface  of  the  cavity  of  the  abdomen  ; 
but  it  does  not  naturally  accompany  the  external  elongations 
of  that  fubftance.  It  only  covers- the  origin  or  balls  of  thefe 
prodn-fllons,  without  any  alteration  in  its  own  furface  at  thefe 
places. 

It  has,  neverthelefs,  produffions  of  fts  own  ; but  they  arc 
very  different  from  thofe  of  the  cellular  fubifance  ; for  they 
run  from  without  inward,  that  is,  they  advance  from  the 
convex  fide  of  the  great  bag  of  the  peritonaeum  into  the  ca- 
vity of  that  bag,  fbmc  more,  "fome  lef-,  and  alio  in  different 
manners,  as  if  the  fides  of  a large  ball  or  bladder  were  thrufi: 
inward  into  the  cavity  of  the  ball  or  bladder. 

Of  thefe  internal  elongations  of  the  peritonaeum,  fome 
are  limply  folded  like  a duplicature  ^ others  are  expanded  like 
inverted  bags,  or  facculi,  to  contain  fo.me  vifeus  ; others  begin 
by  a fimple  duplicature,  and  are  afterwards  expanded  into  a 
cavity  which  contains  fome  organ  ; others  are  alternately  ex- 
tended in  the  form  of  fimple  duplicatures  and  of  cavities  ; 
and,  laftly,  others  form  only  a fmall  eminence  on  the  inner 
furface  of  the  great  cavity  of  the  peritonaeum. 

Under  the  firfi;  fpecies  of  thefe  produdtions,  we  may  bring 
the  membranous  ligaments  of  the  abdomen,  fuch  as  thofe 
of  the  liver,  colon,  See.  We  fee  the  fecond  fpecies  in  the 
external  membrane  of  the  liver;  the  third  in  the  mefentry  ; 
the  fourth  in  the  mefocolon ; and  the  fifth  at  the  kidneys 
and  ureters. 
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Befides  the  external  produftio^s  of  the  cellular  fuftanee  of 
the  peritonaeum,  it  has  the  fame  number  of  iurernal  elonga- 
tions with  the  true  lamina,  which  lie  between  all  the  dupli- 
catures,  and  line  the  infides  of  alj  the  cavities,  or  that  fide 
next  the  vifeera  contained  in  them. 

The  vefTels  and  nerves  of  the  peritonaeum  are  from  thofe 
that  fupply  the  neighbouring  parts.  The  arteries  come  from 
the  mammariae  internae,  the  intercoffales  infcriorcs,  the  lum- 
bares,  the  arteriae  facrae,  the  ilio  lurabares,  the  epigaftricac, 
the  fmall  anterior  iliacs,  the  inferior  diaphragniatics,  and 
from  the  vefTels  which  fupply  the  abdominal  vilcera.  The 
veins  correfponding  with  thefe  arteries  have  the  fame  courfc 
and  bear  the  fame  names.  The  nerves  of  this  membrane  arc 
few  in  number,  and  fmall  : They  come  from  the  great  inter- 
coftals,  from  the  lumbars  and  facrals. 

The  ufes  of  the  peritonaeum,  in  general,  feem  to  be  very 
evident  from  the  defcriptlon  which  has  been  given  of  it : 
The  chief  of  thefe  ufes  are,  to  line  the  cavity  of  the  abdo* 
men,  to  inveft  the  vifeera  contained  in  that  cavity  as  in  a 
common  bag,  to  fupply  them  with  particular  coats,  and  to 
form  f^roduiflions,  ligaments,  connedlions,  folds,  vaginae,  &.C. 
as  we  fliall.  fee  hereafter. 

The  fine  fluid  which  tranfudes  through  the  whole  Internal 
furface  of  the  peritonaeurn  prevents  the  inconveniencies  which 
might  arife  from  the  continual  fridlions  and  motions  to  which 
the  vifeera  of  the  abdomen  are  expofed,  either  naturally  or 
by  external  impulfes. 

We  mufl  here  obferve,  that  it  is  the  common  cuflom  to 
demonftrate  four  Ugamentary  ropes,  termed  the  umbilical  vef. 
felSi  before  the  peritonaeum  is  opened,  becaufe  they  adhere 
to  the  umbilicus ; three  of  them  are  really  vefTels  in  the  foe- 
tus, viz.  two  umbilical  arteries  and  one  vein.  We  are  in  a 
manner  obliged  to  fubmit  to  this  cuflom  in  public  anatomical 
demonftrations,  where  we  have  but  one  fubjefl  for  the 
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whole  ; but  as  we  are  here  under  no  fuch  neceflity  ; we  refer 
the  dclbription  of  thefe  ligaments  to  other  more  proper 
places  of  this  work.  The  venal  ligament  fhall  be  defcribed 
in  the  hiftory  of  the  liver;  and  the  two  arterial  ligaments, 
together  with  the  urachus,  which  is  the  fourth,  in  the  hiftory 
of  the  bladder. 

It  is  fufficient  to  obferve  here  in  general,  that  three  of 
thefe  ilmbilical  ropes  or  ligaments  are  involved  feparately, 
and  fuftained  by  a produdlion  or  duplicature,  which  the  pe- 
ritonaeum fends  into  the  cavity  ot  the  abdomen  in  form  of  a 
ialx. 

§ 2.  Ventriculus^ 

Situation  and  figure  of  the  fiomach.  The  flomach  Is  a great 
bag  or  refervoir,  fituated  partly  in  the  left  hypochondrium, 
and  partly  in  the  epigalirium. 

The  figure  of  the  fiomach  is  like  that  of  a bag  of  a bag- 
pipe; that  is,  it  is  oblong,  incurvated,  large,  and  capacious, 
at  one  end,  and  fmall  and  contra^ed  at  the  other.  We  lee 
this  figure  moft  evidently  when  the  fiomach  is  moderately 
filled  with  air,  or  with  any  other  fluid. 

The  curvature  of  the  fiomach  gives  us  occafion  to  diftin- 
guifli  two  arches  in  it ; one  large,  which  runs  along  the 
greateft  convexity  ; and  one  fmall,  diredl'y  oppofite  to  the 
former.  Thefe  arches  are  named  the  great  and  fmall  curva- 
tures of  the  fiomach  ; and  by  the  fides  of  the  fiomach,  we 
underftand  the  two  lateral  portions  which  lie  between  the 
two  arches. 

The  fiomach  has  two  extremities,  one  large  and  one  fmall. 
It  has  two  openings,  called  the  orifices  of  the  fiomach  ; one  be- 
tween the  great  extremity  and  the  Imall  curvature,  the  other 
at  the  end  of  the  fmall  or  contra^lcd  extremity.  The  firfi: 
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Opening  is  a continuation  of  the  oefophagus  ; the  other  joins  ' ■ 
the  intehinal  canal,  and  is  called  by  the  name  of  pylorus 

The  domach  is  not  fituated  in  the  left  hypochondriuni 
and  epigaHric  region,  in  the  manner  reprefented  in  moff  of 
the  figures  It  lies  tranfverfely,  obliquely,  and  almoff  late-  ; 
rally ; in  fiich  a manner  as  that  the  great  extremity,  and  the  ! 
orifice  next  it,  are  on  the  left  fide;  and  the  fmall  extremity, 
with  its  orifice,  or  the  pylorus,  on  the  right  fide,  and  lower 
and  n ore  inclined  than  the  former  : Therefore  we  ought, 
with  the  antieot  anatomifis,  to  call  one  of  thefe  orifices  fupe'- 
rioKy  the  other  inferior. 

The  great  extremity  of  the  ftpmach  is  in  the  left  hypo- 
chondriutn,  and  for  the  moft  part  immediately  under  the 
diaphragm  : Yet  the  fuperior  orifice  is  not  in  the  left  hypo-  ; 
chondrium,  but  almofi:  oppofite  to,  and  very  near  the  middle  \i 
of,  the  bodies  of  the  loweft  vertebrae  of  the  back.  ! 

The  fmall  extremity  of  the  fiomach  does  not  reach  to  the 
right  hypochondrium.  It  bends  obliquely  backwards  toward  ' 
the  upper  orifice;  fi)  that  the  pylorus  lies  about  two  fingers 
breadth  from  the  body  of  the  vertebrae  immediately  under 
the  fmall  portion  of  the  liver  ; and  corifequently  lower  down,  ; 
and  more  forward,  than  the  other  orifice  by  almofi:  the  lame 
difiance.  This  extremity  of  the  fiomach  has  fometimes  a | 
particular  dilatation  on  the  fide  next  the  great  curvature. 

According  to  this  natural  fituation,  the  fiomach,  efpeci&lly 
when  full,  is  firuated  with  its  great  curvature  forward  and  a 
little  downward,  and  its  fmall  curvature  backward  and  a little  ; 

One  of  the  lateral  convex  fides  is  turned  upward,  the  other 
downward  ; and  not  forward  and  backward,  as  they  appear  ' 
in  dead  bodies,  where  the  inteftines  do  not  fupport  them  in 
their  natural  fituation. 

If  we  divide  the  fiomach  along  the  two  curvatures  into 
two  equal  parts,  we  lliall  fee  that  the  two  orfices  do  not  both  j 
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acUiere  to  the  fame  half  of  this  divjfion,  as  we  would  be  apt 
to  imagioe  according  to  the  common  notion  5 but  that  the 
diaphragmatic  orifice  is  entirely  in  the  upper  half,  and  the 
inLcUinal.  orifice  in  thc^  lower. 

iheretore  the  body , of  the  ftomach  is  fo  far  from  lying  hr 
the  iamc  plane  with  the  oefophagus,  as  it  is  commonly  repr^- 
fented  in  figures  drawn  from  a fioinach  taken  out  of  the  bo- 
dy, and  laid  upon  a table,  that  it  forms  an  angle  or  fold  im- 
mediately at  the  pafiage  of  the  oelophagus,  through  the  fmaU 
mulcie  of  the  diaphragm  ; and  it  is  on  account  of  this  angle 
that  the  iuperior -orifice  is  turned  backward. 

Striii^urc  of  the  Jlomach.  'X'he  ftomach  is  compofed  of  fe- 
verai  ^-aris  , the  chiet  ot  which  are  the  different  hrata  which 
form  Its  lubfiance,  to  which  anatomifis  give  the  name  of 
iumcae  or  coats,  Thefe  coats  are  commonly  reckoned  to  be 
four  in  number  \ the  outer  or  common,  the  fiefliy  or  rnufeu-^ 
larj  the  nervous  or  aponeurotic,  and  the  villous  or  inner  epat,; 
and  they  are  afterwards  fubdivided  leveral  ways. 

The  firft  or  outermoft  coat  is  iimpiy  membranous,  being 
Giie  of  the  internal  producfions  of  the  peritonaeum.  This  ap- 
pears evidently  at  the  connecTtion  of  the  iuptrior  orifice  witli 
the  diaphragm,  where  the  external  membrane  of  the  ifomach 
is  really  continuous  with  the  membrane  which  lines  the  infe- 
rior furface  of  the  diaphragm  ; and  it  is  from  this  that.it  has 
■been  named  the  common  coat. 

The  fecond  or  mufcular  coat  is  made  up  of  feveral  planes 
of  fibres,  which  may  all  be  reduced  to  two ; one  external,  the 
other  internal.  The  external  coat  is  longitudinal,  though,  in 
dififerent  refpe£ls,  following  nearly  the  direefion  of  the  curva- 
tures and  convexities  of  the  ftomach ; and  the  internal  plane 
is  tranfveriely  circular. 

The  fibres  of  the  external  plane  run  flanting  in  feveral 
places ; and  are  interfered  by  frnall  oblique  whitifii  lines, 
which  feem  to  be  in  foaie  meafure  tendinous.  This  plane  is 
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ftrcngthened  by  a particular  fafciculus  which  runs  along  the 
fmall  curvature,  its  fibres  appearing  to  be  Icfs  oblique  than 
thole  of  the  great  plane. 

The  fibres  of  the  inner  or  circular  plane  of  this  mufcular 
coat  are  ftronger  than  thofe  of  the  outer  plane.  They  arc 
rather  fegments  which  unite  at  dififerent  diftances,  than  entire 
circles ; and  they  arc  likewife  intcrfefled  by  great  numbers 
of  fmall  white  lines,  in  fooie  meafure  tendinous,  and  very  ob- 
lique, which  all  to^^ether  reprefent  a kind  of  net-work,  the. 
areolae  or  melltes  of  which  are^very  narrow. 

As  thefe  circles  or  fegments  advance  on  the  great  extre- 
mity of  the  ftomach,  they  diminilh  gradually,  and  form  a 
kind  of  mufcular  vortex ; the  centre  of  which  is  in  the  mid- 
dle of  that  extremity. 

Between  the  outer  and  inner  planes,  round  the  fuperior 
orifice,  there  are  two  diftindf  planes  about  the  breadth  of  a 
finger,  and  very  oblique,  which  furround  this  orifice  in  op- 
pofite  diredlions,  and  interfedl  each  other  where  they  meet 
on  the  two  lateral  fides. 

Along  the  middle  of  each  lateral  fide  of  the  fmall  extre- 
mity, there  runs  a tendinous  or  ligamentary  flat  portion, 
above  a quarter  of  an  inch  in  breadth,  which  terminates  in 
the  pylorus.  Thefe  two  portions  lie  between  the  common 
and  mufcular  coats,  and  adhere  very  flrongly  to  the  firft. 

. Between  the  two  fame  coats,  there  is  a cellular  fubflance 
which  adheres  very  clofely  to  the  external  coat,  and  infinu- 
ates  itfelf  between  the  flelhy  fibres  of  the  fecond,  all  the  way 
to  the  third,  as  may  be  perceived  by  blowing  it  up.  Some 
make  it  a diftinft  coat,  and  call  it  tunica  cellulofa  $ but  it  is 
no  more  than  the  cellular  portion  of  the  membranous  coat, 
like  the  cellular  portion  of  the  peritonaeum. 

The  third  coat,  commonly  called  tunica  mrvofa^  but  pro- 
perly tunica  cellulofa^  is  compofed  of  capillary  veflels  and 
nerves,  with  a very  large  proportion  of  cellular  fubftance. 
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On  the  concave  fide,  it  feems  to  be  of  a very  loofe  fpongy  or 
filamentary  texture,  refembling  fine  cotton,  as  may  be  fecn  by 
macerating  it  a little  in  clear  water,  which  fwells  it  confider- 
ably  in  a very  (hort  fpace  of  time.  It  is  fupported  by  a kind 
of  ground*work  of  a very  fine  ligamentary  or  aponeurotic 
filaments  which  interfe£l:  each  other  obliquely,  much  in  the 
fame  manner  as  the  third  coat  of  the  inteftincs  5 of  which 
hereafter  *,  and  it  adheres  to  the  convex  fide  of  the  villous 
coat. 

The  fourth  coat  of  the  ftomach  has  been  termed  by  Fallo- 
pius tunica  villofay  becaufe,  when  it  fwims  in  clear  water* 
Ibmething  is  feen  in  it  like  the  pile  of  velvet.  The  antients 
called  it  tunica  fungofa  ; and  perhaps  this  name  agrees  beft 
with  its  true  ftruflure. 

Thefe  two  coats  are  of  a larger  extent  than  the  two  for- 
mer, and  they  join  in  forming  large  rugae  on  the  concave 
furface  of  the  ftomach  ; the  greateft  part  of  which  Is  tranf- 
verfe,  though  irregular  and  waving.  There  are  likewife  fome 
longitudinal  ones  which  interfe^l  the  others ; but  at  the  py- 
lorus they  all  become  longitudinal,  and  terminate  there* 

At  the  fuperior  orifice  of  the  ftomach,  thefe  rugae  are  in 
a manner  radiated,  and  feem  to  be  a continuation  of  the  pli- 
cae or  folds  of  the  oefophagus ; only  they  are  thicker  5 and 
where  thefe  rugae  and  plicae  meet,  they  form  a fort  of  crown, 
which  diftinguifhes  the  fuperior  orifice  of  the  ftomach  from 
the  inferior  extremity  of  the  oefophagus. 

In  the  intcrftices  of  thefe  rugae  there  is  often  found  a fort 
of  fiimy  mucus,  with  which  the  whole  cavity  of  the  ftomach 
frems  likewife  to  be  moiftened.  This  mucus,  which  is  term- 
ed fuccus  gajlricus  or  Jiomachicus y is  much  more  fluid  in  living 
than  in  dead  bodies,  and  has  been  fuppofed  by  Winfl.  )w,  Le- 
ber, &.C.  to  be  fupplied  by  fmall  glands  fituated  in  the  fub- 
ftance  of  the  ftomach.  But  Morgagni  and  Haller  have  lei- 
dom  feen  fuch  an  appearance  * and  Sabatier  obferves,  that, 
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when  fuch  an  appearance  is  met*  with.  It  may  be  confidcred 
as  the  effedl  of  difeafe,  and  that  nothing  is  more  doubtful 
than  the  exiftence  of  glands  in  this  place..  • - 

On  the  inner  furface  of  the  finall  extremity  of  the  tto- 
mach,  at  the  place  where  it  ends  the  inteftinal  eanal,  vve 
obfejrv^e  a broad*  thin,  circular  border,  with  a roundifh  hble 
in  the  middle,  'I'his  hole  is  the  inferior  oriSce  of  the  fto- 
mach,  called  by  the  Gretks  pylorus ^ which  (ignifies  a porter. 

This  border  is  a fold  or  duplicature  of  the  two  inner  coats 
of  the  ftomach,  the  nervofa  and  villofa  5 and  it  is  formed  in 
part  by  a fafcleulus  of  flelhy  fibres  fixed  in  the  duplicature 
of  the  tunica  nervofa,  and  diftinguslhed  not  only  from  the 
other  flefhy  fibres  of  the  extremity  of  the  ftomach,  but  alfo 
from  tliofe  of  the  iiitefiines,  by  a thin,  whitilii  circle,  which 
appears  even  through  the  external  or  common  coat,  round 
the  union  of  the  ftomach  and  intelHnes. 

The  -figure  of  the  pylorus  is  that  of  a ring  tranfverfely  flat- 
ted j the  inner  edge  of  which,  or  that  next  the  centre,  is 
turned  obliquely  tov^ard  the  inteftines.  This  inner  edge  runs 
natufaily  more  or  lefs  into  little  plaits  or  gathers,  like  the 
mouth  of  a purfe  almofi:  fliut  ; all  which  particulars  are  very 
diffetent  from  what  figures  and  dried  preparations  would 
make  us  believe.  It  is  therefore  a kind  of  fphin£ler,  which 
can  contract  the  inferior  orifice  of  the  ftomach,  but  feerns  not 
eapiable  of  ftiutting  it  quite  clofe. 

Arteries  of  the  Jlomach  The  principal  arteries  of  the  fto- 
mach are  the  coronaria  finiflra,  which  goes  fir  ft  to  the  car- 
dia,  and  from  this  runs  along  the  I’mail  curvature  ; corona* 
ria  dextra,  which  runs  from  the  arteria  hepatica  to  the  right 
end  of  the  fmall  curvature,  and  joins  the  coronaria  finiftra  j 
gaftro-epiploica  dextra,  which  arifes  from  the  arteria  hepa- 
tica, and  runs  along  the  great  curvature  ; arteria  gaftro-epi- 
ploica  finiftra  and  vafa  brevia,  which  ariie  from  the  arteria 
fplenica,  and  run  along  the  left  end  of  the  great  curvature. 
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Thefe  two  arterial  arches  fend  a great  number  of  branches 
towards  each  other  on  both  fides  of  the  ftomach ; and  thefe 
branches  arc  gradually  ramihed  in  different  dire£li  ns,  by 
very  different  divifions  and  fub  divifions  ; the  greated  part 
of  which  communicate  with  thofe  from  the  other  artery. 

From  thefe  frequent  ramiiicatibns  and  communications  of 
the  arterial  arches  of  the  ftomach,  two  different  reticular  tex- 
tures arife ; one,  which  is  the  largeft,  lies  between  the  com- 
mon and  mufcular  coats  in  'the  cellular  fubftances  found 
there  ; the  other,  which  is  very  fine,  lies  on  the  furface  of 
the  tunica  nervofa.  This  latter  is  a produdlion  of  the  firft, 
being  formed  by  means  of  a great  number  of  very  fhon  rami, 
which  go  out  from  the  other,  and  pafs  through  the  f nail  in- 
terftices  between  the  fibres  of  the  mufcular  coat. 

By  artificial  injedlions  we  can  Ihew  a third  extremely  fine 
reticular  texture  of  capillary  veffels,  which  run  between  the 
glandular  bodies  and  papillae  of  the  tunica  villofa.  Thefe  do 
not  feem,  in  their  natural  ftate,  to  be  purely  blood  veffels,  as 
inflammations  and  injections  may  incline  us  to  think 

The  arteries  of  the  ftomach  come  originally  from  the  cae- 
llaca,  by  means  of  the  hepatica,  fplenica,  and  corOnar’a.  The 
pylorica  and  mefenterica  fuperior  likewife  contribute  to  them 
by  communications,  more  or  lefs  iniimediate.  fhey  commu- 
nicate alfo  with  the  mammariae  internae,  and  diaphragrnati- 
cae,  and,  by  means  of  the  epigaftrica  findfraj  with  the  mefen- 
terica  inferior. 

Veins  of  the  Jlomach.  The  veins  of  the  ftomach  are  ramifi- 
cations of  the  vena  portae  in  general  j and  in  particular  of 
the  meferaica  major,  (plenica,  and  inelentenca  inferior  ; the 
diftribution  of  which  may  be  lecn  in  the  deicri./tion  of  the 
veins.  They  accompany  the  arteries  more  or  lefs,  and  form 
nearly  the  fame  kinds  of  arches  and  reticular  textures  ; with 
this  difference,  that  they  arc  proportionally  greater,  their  rc- 
VoL.  II.  Q^q  ticular 
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ticular  areolae  larger,  and  their  external  communications  more 
frequent. 

Nerves  of  the  Jiomach,  Between  the  common  and  mufcular 
coats  of  the  ftomach,  we  find  a great  number  of  nerves  of  dif- 
ferent fizes.  Many  of  them  accompany  each  other,  in  forni 
of  a broad  flat  fafciculus,  along  the  fmall  curvature  of  the  fto- 
mach  from  the  fuperior  to  the  inferior  orifice.  The  reft  arc 
fpread  in  different  directions,  on  th?  fides,  extremities,  and 
great  curvature,  forming  at  different  diftances  a kind  of  reti- 
cular plexus,  from  which  a great  number  of  filaments  are  de- 
tached to  the  inner  coats.  ' 

They  arife  chiefly  from  the  nervi  fympathetici  medii,  or 
eighth  pair,  by  means  of  the  plexus  coronarius  ftomachicus 
formed  round  the  fuperior  orifice  of  the  ftomach,  by  the  ex- 
panfion  of  the  extremities  of  two  large  ropes,  which  run  down 
upon  the  oefophagus,  by  the  name  of  /lervt  Jlomachici,  The 
great  fympathetic  nerve,  commonly  called  intercojlalis^  con- 
tributes likewife  to  them,  by  communicating  filaments,  which 
the  plexus  ftomachicus  receives  from  the  femilunar  ganglions 
of  the  plexus  hepaticus,  and  particularly  from  the  plexus  fplc- 
nicus.  Sec  Walter’s  beautiful  and  accurate  Tables  of  the 
Nerves,  of  the  ThOrax,  and  Abdomen. 

Ufes  of  the  fomach.  The  ftomach  receives  in  general  what- 
ever the  mouth  and  tongue  fend  thither  through  the  canal  of 
the  oefophagus  : But  its  particular  ufe  is  to  receive  the  ali- 
ments ; to  contain  them  for  a longer  or  fhorter  time,  in  pro- 
portion as  they  are  more  folid  or  fluid ; and  to  digeft  them, 
that  is,  to  put  them  in  a condition  to  be  turned  into  that  nu- 
tritious fluid  called  chyle. 

This  operation,  which  goes  by  the  general  name  of  digef 
ilofty  and  by  wliich  chylification  begins,  is  performed  partly 
by  the  fuccus  gaftricus,  which  flows  continually  from  the  tu- 
nica villofa,  and  partly  by  the  continual  contraffion  and  re- 
laxation of  the  mufcular  coat.  Thcfe  motions  in  men  arc 
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but  very  weak,  and  nowlfc  fufficient  for  digeftion,  without 
the  afiiftance  of  the  alternate  motions  of  the  diaphragm  and 
mufcles  of  the  abdomen. 

The  pylorus,  or  fleftiy  circle  of  the  inferior  orifice  of  the 
ftomach,  ferves  to  retain  the  aliments  in  It  till  they  have  ac- 
<]uired  a fufficient  degree  of  fluidity  to  pafs  cafily  through 
that  opening.  But  by  a particular  irritation  of  the  mufcular 
coat  of  the  flomach,  and  flill  more  by  a violent  contradtion 
of  the  diaphragm  and  mafcles  of  the  abdomen,  the  contents 
of  the  flomach  may  be  very  foon  forced  towards  the  fmali 
extremity,  and  puflied  through  the  pylorus. 

The  gentle  and  alternate  motions  of  the  orbicular  fibres  of 
the  mufcular  coat  may  affift  in  fending  through  the  pylorus, 
in  the  natural  way,  the  aliment  that  is  fufficiently  djgefled. 
This  was  called  the  perljlalik  or  vermicular  motion^  by  thofe 
who  believed  that  it  is  fucceffively  reiterated,  like  that  of 
earth-worms  when  they  creep. 

Trituration  might  be  a proper  enough  term  for  this  opera- 
tion, provided  it  be  made  to  fignify  only  a gentle  agitation  or 
adtion  of  the  flefhy  fibres  in  a fijbflance  continually  moiflened 
by  the  gaflric  liquor,  and  not  a violent  grinding  of  a dry  fub^ 
ftance. 

The  fituation  of  the  flomach,  which  is  nearly  tranfverfe,  is 
likewife  of  ufe  in  making  the  aliment  remain  Long  enough  in 
that  cavity ; and  may  ferve  to  make  the  length  of  this  flay, 
in  fome  meafure,  arbitrary,  by  means  of  the  different  pofliire^s 
of  the  body  ; for,  when  we  lie  on  the  left  fide,  the  aliment 
muft  remain  longer  than  when  we  lie  on  the  right,  §cc. 

The  obliquity  of  the  flomach  may  ferve  to  clear  up  a diffi- 
culty that  very  much  torments  thole  who  believe  that  both 
orifices  of  the  flomach  lie  on  the  fame  level  ; which  is,  how 
any  heavy  fubftance,  once  got  into  the  flomach,  can  ever  rife 
again  to  this  level,  to  pafs  into  the  inteflines. 
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§ 3.  The  miejiines  in  generaU 

Situation^  Jize^  and  dtvifton  of  the  iniefints.  Between  th« 
pylorus  and  the  very  lowcft  part  of  the  abdomen  lies  a long 
canal,  bent  in  a great  many  different  directions  by  numerous 
convolutions  or  turnings,  called  the  inUf  ines, 

This  canal,  thus  folded  and  turned,  forms  a conliderable 
bulk,  which  fills  the  greateft  part  of  the  cavity  of  the  abdo* 
men  ; and  it  i^  connected  through  the  whole  extent  to  mem- 
branous productions  or  continuations  of  the  peritonaeum, 
principally  to  thofe  called  the  me/enierj  and  mefocolorn  of 
which  hereafter 

The  incurvations  of  the  intcftinal  canal  form  two  arches  j 
a fmall  one,  by  which  it  is  connected  to  the  melentery  and 
mefocolon  ; and  a great  one  on  the  oppofite  fide,  which  lies 
loofe.  The  whole  canal  is  generally  about  fix  or  leven  times 
as  long  as  the  fubjeCt. 

The  inteftinal  canal  is  neither  of  an  equal  fize  nor  thick- 
nefs  through  its  whole  length  j from  whence  anatomifts  have 
taken  occafion  to  cunfiJer  its  different  portions  as  fo  many 
particular  inteltines,  and  to  divide  them  all  into  fmall  and 
great. 

And  as  they  ftill  found  fome  differences  in  each  clafs  taken 
Altogether,  they  divided  each  into  three  portions,  which  they 
diffihgulfhtd  by  particular  names.  In  the  fuiall  inteftines, 
the  three  portions  arc  named  du'^dtnum  jejunum^  and  ileum  ; 
and  in  the  great  inteilines,  caecum^  LoUn^  and  return, 
^^Ztru^ure  of  the  inteftines.  The  inteftines  in  general  are 
compoled  of  feveral  coats,  much  in  the  fame  manner  with 
the  llomach  The  firft  and  outermoft  is  a continuation  of 
the  rnefentery,  or  of  feme  other  elongation  or  duplicature  of 
the  peritonaeum. 
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This  is  commonly  termed  the  common  coat ; and  it  has  a 
cellular  lubltance  on  its,  inner  (iirfaeA»^dihe  that  of  the  fto- 
mach,  which  M.  Ruylch  thought  fit  to  call  a diftin£t  coat  by 
Xhz  tunica  d'cllulofai  ^ \x-  s • - > 

The  leconU  coat  of  the  inteftines  is  flelhy  or  mufcular,- 
and  made  up  of  two  planes  j ope  external,  the  other  internal. 
Ttie  external  plane  i&  very  thin,  and  its  fibres  longitudinal  j- 
the  intefnai  plane  is  thicker,  and  its  fibres  run  tranfverffel]r 
round  the  en  cuaiference  of  the  inteftinai  cylinder. 

it  would  appear  that  thelc  fibres  are  neither  fpiral,  nor  arc 
they  formed  of  pe^  fe6t  circles  or  of  rings  *,  but  they  feem  rather 
to  be  legments  of  circles,  difpoled  much  in  the  fame  manner 
as  in  the  ftomach,  and  thus  lurrounding  entirely  the  intefii- 
nal  canal. 

Thefe  two  planes  adhere  clofely  together,  and  are  fepa- 
rated  with  great  difficulty.  They  adhere  likewife  to  the 
common  coat  by  the  intervention  of  the  cellular  fubftance,' 
which  is  in  greater  quantities  on  the  fide  next  the  mefenterjr 
than  on  the  other. 

The  third  coat  is  cTXXtd  nervofay  and  is  fomething  like  that 
of  the  ftomach.  It  has  a particular  plane,  which  ferves  as 
a bafis  to  fufiain  it,  made  up  of  very  fine  ftrong,  oblique 
fibres,  which  feem  to  be  of  the  ligamentary  or  tendinous 
kind. 

To  fee  this  plane  diftin£lLy,  a portion  of  the  inteftines  muft 
be  inflated,  the  common  coat  removed,  and  the  fleffiy  fibres 
feraped  offi.  . , 

This  coat  fuftains  two  reticular  fubftances,  which  are  both 
vafcular,  one  arterial,  the  other  venal, -accompanied  by  a great 
number  of  nervous  filaments.  Thefe  veflels  and  nerves  are 
productions  of  the  mefenteric  veflels  and  nerves ; and,  as  they 
furround  the  whole  canal  , of  the  inteftines,  fome  anatomifts 
have  formed  them  into  a diftinCl  coat,  by  the  name  of  tunica 
•vefctijofa* 
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The  nervous  coat  fends  off  from  its  inner  furface  a great 
number  of  portions  or  fepta,  more  or  lefs  circular,  which  con- 
tribute to  the  formation  of  what  are  called  valvulae  connivtn^ 
ies  ; of  which  hereafter.  It  likewife  feems  to  fuftain  feveral 
different  glandular  bodies,  which  we  difeover  in  the  cavity  of 
the  inteftines. 

The  fourth  or  innermoft  coat  is  very  foft,  and  is  named 
tunica  villo/a.  It  has  the  fame  extent  with  the  third  coat, 
which  fupports  it ; and  it  lines  all  the  fepta  of  that  third 
coat ; but  it  is  not  uniform  through  the  whole  canal,  as  we 
Ihall  fhew  in  the  particular  defeription. 

It  is  now  generally  believed  that  the  fourth  coat  is  a con- 
tinuation of  that  in  the  ftomach,  and,  of  confeqnence,  from 
the  epidermis. 

Intejma  teriuta.  The  fmall  inteftines  form  one  continued 
uniform  canal  j and,  although  three  portions  of  it  have  three 
different  names,  yet  we  have  no  lufti  lent  marks  whereby  td 
diftinguifti  them,  to  fix  the  precife  extent  or  length  of  each 
portion,  or  to  fettle  its  juft  limits. 

The  firft  and  fmalleft  portion  of  the  whole  canal  is  called 
iuodinum  ; the  fecond,  which  is  much  longer,  jejunum  ; and 
the  third,  which  is  ftill  longer  than  the  fecond,  ileum^ 

J 4.  Iniejlinum  Duodenum* 

The  firft  portion  of  the  fmall  intenftines  was  called  duo* 
denum^  from  the  length  aferibed  to  it  by  the  antients,  viz. 
the  breadth  of  twelve  fingers  ; and  the  moderns  need  not 
cavil  much  about  this  length,  if  it  is  mcafured  with  the  ends 
of  the  fingers  of  the  fubje(ft. 

This  inteftine  having  arifen  from  the  pylorus,  is  immedi- 
ately bent  a little  backward  and  obliquely  downward;  then 
it  bends  a fecond  time  toward  the  right  kidney,  to  which  it 

^ little  connected  ; and  from  thence  paffes  before  the  renal 
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artery  and  vein,  afeending  infenfibly  from  right  to  left,  till  it 
gets  before  the  aorta,  and  laft  vertebrae  ot  the  back.  It  con- 
tinues its  cotirfe  obliquely  forward  by  a gentle  turn,  which 
may  be  reckoned  a third  incurvation,  and  allb  the  extremity 
of  the  duodenum. 

Through  this  whole  courfe  the  duodenum  is  firmly  bound 
down  by  the  folds  of  the  peritonaeum,  efpecially  by  a tranf- 
verfe  duplicature  which  gives  origin  to  the  mefocolon.  The 
two  lamina  of  this  duplicature  being  at  firft  feparate,  and  foon 
afterward  uniting,  muft  leave  a triangular  fpace  between 
them,  which  is  lined  with  a cellular  fubftance. 

It  is  in  this  fpace  that  the  duodenum  adheres,  by  means  of 
the  cellular  fubftance,  to  the  parts  already  named  j and  the 
inteftinc  is  contained  therein,  as  in  a cafe  ; fo  that,  without 
difiedlion,  we  can  fee  nothing  but  its  two  extremities  5 and 
even  thefe  are  hid  by  the  colon,  and  by  the  firft  convolutions 
of  the  jejunum. 

Stru^ure  of  the  duodenum.  The  firft  coat  of  the  duodenum 
is  conlequently  different  from  that  of  the  other  fmall  inteft* 
tines,  having  this  peculiar  to  it,  that  it  does  not  inveft  the 
whole  circumference  of  the  inteftine  ; becaufe,  through  the 
greateft  part  of  the  length,  it  lies  in  the  triangular  fpace  al- 
ready mentioned}  and,  for  the  fame  rcafon,  there  is  a greater 
quantity  of  cellular  fubftance  belongs  to  the  outer  coat  of  the 
duodenum  than  to  that  of  the  other  inteftines. 

The  mufcular  coat  of  the  duodenum  is  thicker  than  in  the 
jejunum  and  ileum. 

The  tunica  nervofa  and  villofa  form  conjointly,  on  the  in- 
fides  of  this  inteftine,  a great  number  of  fmall  duplicatures, 
which  advance  into  the  cavity  more  or  Icfs  directly,  like  por- 
tions of  circular  planes,  with  one  edge  fixed  to  the  inteftine, 
and  the  other  loofe.  Thefe  arc  what  anatomifts  call  vahulae 
eonniventes. 
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The  loofe  or  floating  edge  of  thefe  valves  is  formed  into 
fmall  gathers  or  waves  in  the  natural  ftatc,  I he  whole  fur- 
face  of  thefe  duplicatures  or  valves  is  villous,  as  well  as  that 
of  the  inteftines  between  them* 

The  villi  of  this  inteftine  arc  thicker  than  in  the  ftomach; 
but  the  texture  of  them  in  man  is  not  like  hairs,  as  they  are 
commonly  reprefented  in  figures,  but  rather  like  that  of  a 
fungous  granulated  fubftance,  compofed  of  an  infinite  num- 
ber of  very  fine  papillae  of  different  figures ; in  which  we 
fee,  through  a microfcope,  a nmltitude  of  deprefled  points  or 
pores,  by  which  their  whole  furface  feems  to  be  pierced. 

By  the  fame  help  we  obferve,  on  dijfferent  places  of  the 
inner  furface  of  this  inteftine,  Icveral  round  villous  tubercles^ 
rifing  like  fmall  verrucac  at  different  diftances  from  each 
other. 

This  fubftance  fuftains  an  infinite  number  of  capillary 
veflels  of  different  kinds  ; for,  befides  the  blood-veffels,  we 
fometimes  obferve  a great  number  of  white  filaments  which 
run  through  it,  and  end  at  its  inner  furface  like  fo  many 
capillary  roots  of  the  veffels  called  venae  laEieae,  When 
the  villous  fubftance  is  examined  in  the  microfcope,  befides 
the  blood-veffels,  numerous  follicles  iare  obferved  lodged  in 
cellular  fubftance.  Thefe  have  been  confidered  as  the  origin 
of  the  laifteal  veflels,.  and  have  been  called  ampullulae  of  Lei^ 
ierkuhn^  becaufe  he  fir  ft  difeovered  them. 

The  fungous  fubftance  which  bind  thefe  capillary  filaments 
together,  and  furrounds  them,  is  very  tender ; and  the  capil- 
lary extremities  of  the  fmall  blood-veffels  diftributed  through 
it,  feem  to  be  turned  toward  the  pores  of  the  papillae. 
Through  thefe  pores  a mucous  fluid,  more  or  lefs  tranfparent, 
is  dilcharged,  which  continually  moiftens  the  cavity  of  the 
inteftine. 

Glands  of  the  duodenum^  The  Internal  furface  of  the  duo- 
denum is  furnifhed  with  a great  number  of  fmall  flat  glan- 
dular 
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dular  tubercles,  named  after  Brunner,  which  are  raifed  on 
the  fides,  and  depreffed  in  the  middle  by  a kind  of  fofluia  ; 
and  they  are  more  numerous  near  the  beginning  of  this  in- 
teftine  than  any  where  elfe.  About  the  pylorus  they  lie  as 
k were  in  heaps  or  ciufters  ; and  from  thence  the  diftance 
between  them  iucreafes  gradually  all  the  way  to  the  other 
extremity  where  they  are  Angle. 

Thefe  glands,  when  examined  carefully,  appear  like  little 
bladders,  with  the  orifices  turned  towards  the  cavity  of  the 
inteftine,  and  the  bodies  Axed  in  the  fponey  fubftance  next 
the  nervous  coat.  They  furnifh  a particular  fluid,  which  is 
often  found  to  be  vifeid. 

^he  biliary  orifice  of  the  duodenum.  In  the  inner  furface  of 
the  duodenum,  almoft  at  the  lower  part  of  the  Aril  incurva- 
tion, and  on  the  fhorteft  Ade,  there  is  a longitudinal  eau- 
nence,  in  the  point  or  apex  of  which  lies  a particular  open- 
ing, which  is  the  oriAce  of  the  dudlus  biliarius,  within  which 
the  du£lus  pancreaticus  likewife  opens. 

This  inteftine  is  commonly  the  wideft,  though  the  fhort- 
eft, of  the  inteftina  tenuia,  and  has  been  called  by  fome  au- 
thors nientrkulus  fuccenturiatus ; and  is  inverted  with  uiorc 
cellular  fubftance,  efpecially  wl\ile  within  its  triangular  cafe, 
where  it  wants  the  outer  coat  which  the  others  have  ; and 
confequently  it  is  more  eafily  dilatable  by  the  fubftances 
which  might  otherwife  ftick  within  it. 

§ 5.  Intejiinum  jejunum, 

Situation  and  fi2.e  of  the  jejunum.  The  jejunum,  fo  called 
becaufe  it  is  oftener  found  empty  than  the  jleum.  begins  at 
the  laft  incurvation  of  the  duodenum,  and  is  there  connec- 
ted to  the  beginning  of  the  mefocolon. 

From  thence  it  bends  downward  from  left  to  right,  and 
obliquely  forward,  or  from  the  vertebrae,  and  makes  le^-eral 
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convoIuMons,  which  lie  chiefly  in  the  upper  part  of  the  um- 
bilical region.  Through  all  this  couiTe  it  is  connedled  to  the 
niefentery,  in  the  manner  that  flrall  be  explained  hereafter. 

It  is  a difficult  matter  to  fix  the  exa(fl  bounds  between  this 
•inteftine  and  the  ileum.  The  external  marks  of  a redder 
colour  in  the  one  than  the  other,  tbotigh  generally  common, 
are  not  chnflant ; and  the  internal  tT\arks  fixed  from  the  plu- 
rality of  vaWulae  conniventes  are  indeterminate,  and  often- 
tinnes  appear  only  from  difletflion. 

Thefe  two  inteflincs  may  be  better  diftinguiflied  by  their 
different  fiiuanons,  which  are  very  regular-,  but,  as  even 
this  mark  is  not  particular  enough,  the  mofl  eafy  way  that  I 
have  been  able  to  conrrive,  and  which  will,  in  mofl  cafes,  be 
found  jufficiently  exait,  is  to  divide  both  inteflincs  into  five 
parts,  and  to  allow  nearly  two-fifths  to  the  jejunum,  and 
three  filths  and  a little  more  to  the  ileum. 

ZtruBuye  cf  tht  j-junum.  The  coats  of  the  jejunum  arc 
nearly  of  the  lame  ltru(Shire  with  thofe  of  the  duodenum,, 
but  thinner.  1 he  common  coat  ii  a continuation  of  the  me- 
ienrerv  ; and  the  cellular  fubflance  is  in  iefs  quantity  than  in 
the  duodenum,  and  indeed  feerns  to  be  altogether  wanting 
along  the  great  curvaiure  of  the  convolutions,  where  the  lon- 
gitudinal fi(>rcs  cf  the  mullcular  coat  adhere  very  clofdy  to 
the  external  membrane. 

Tl'.is  niulcular  coat  is  not  fo  flrong  as  that  of  the  duode- 
nuiii.  The  longitudinal  plane  of  fibres  \>  very  thin,  and  al- 
inofl  impercept  bic,  except  along  tiie  great  curvature,  oppo- 
lite'  to  th  connexion  of  the  mefe:  tcry,  where  we  fee, 
through  the  u.einbr uums  coat,  a kind  of  v.’hit:fh  hgamenrary 
bind,  about  the  third  pair  of  an  inch  in  breadth,  which  is 
contiTiued  along  the  great  curvature  of  all  the  convolutions 
of  ^his  intefline,  and  of  the  ijeu  n.  • 

1 his  iigamen  ary  band  is  hke  thofe  which  we  obferve  on 
the  fidcs  of  the  fmali  extremity  of  the  ibomach.  It  adheres 
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perfefliy  to  the  membranous  coat,  and  to  the  longitudinal 
fibres  of  the  mul'cular,  which  are  here  more  vifibie,  and  ap- 
pear to  be  lironger  than  in  any  other  place. 

The  tunica  nerv  -la,  which  we  choole  rather  to  call  retlcu~ 
larisy  and  its  proper  cellular  or  lanuginous  fubhance,  h ive 
nothing  peculiar  to  I'lem  more  than  has  been  already  laid 
nbout  the  intehines  in  general.  By  biowing  artfully  into  this 
fubllance,  it  may  be  made  to  Ivvell  fo  much,  round  the  whole 
cavity  of  the  inteffines,  as  to  dcltrny  all  the  duplicatures  or 
. valvulae  conniventes. 

'i  iiefe  valves  in  this  intefline  are  very  broad,  " very  nv'rne- 
rous,  and  very  near  each  other.  On  the  lide  of  the  great 
curvature,  their  ci. cuii.ference  is  continuous  at>d  uniform  ; 
but  next  the  Imall  curvature,  there  are  levcral  break;  in  them, 
the  extremities  of  feme  advancing  beyo^’d  the  relt,  and  ter- 
minating in  points.  Some  of  rhele  valves  go  quite  round, 
others  only  fome  part  of  rh.c  wav  ; and  lorne  or  them  are 
very  fniall,  which  go  obliquely  between  two  large  ones, 
forming  a kind  <f  commutucati-on. 

The  papillae  of  the  tunica  vtiloia  are  here  more  raifed, 
loofe,  and  floating  than  in  the  duo  ienuin  \ and  each  of  them 
feems  to  be  divided  into  leveral  ethers,  by  inciiures  of  a very 
lingular  kind.  In  other  relp’  cts  they  nearly  agree  with  what 
was  faid  in  the  defeription  or  the  mteltines  in  general.  The 
obfervarions  and  figures  pubiilbed  by  l\l.  Heivetius,  fir  it  phy- 
ficiaii  to  the  French  Qjicen,  in  the  i'sleiuoirb  of  the  Hoyal 
Academy,  tXj  refs  rhefe  papillae,  and  the.  whole  tunica  reti- 
cularis, very  juflly. 

I’he  glanduUr  lacunae  of  the  jejnnuiii  are  of  the  fame 
flrucfure  with  the  glandulae  Brunneri  or  duod  n lies  ; but 
they  are  difpofed  in  a different  manner.  1 bf^y  are  partly 
fingle,  at  different,  diflances  from  each  other  ; and  p irtly  in 
feveral  clufl;er<^,  like  flif  oblong  bunches  of  grapes,  called 
i}kx:/s  glmdulofi.  Peyeri.  Tliefe  are  in  the  largeff  quantity 
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near  the  preat  curvature,  and  they  crofs  through  feveral  val- 
vulae  conniv#*ntes  at  once. 

'I  he  vefTels,  nerves,  connections,  &c.  muft  be  referred  till 
the  uiclentery  has  been  defcribed, 

J 6.  Intejiinum  Ileum. 

Situation  of  the  ileum.  The  convolutions  of  this  inteftine 
furround  thole  of  the  jejunu  11  on  the  two  lateral  and  lower 
fides,  and  it  palTcs  in  a winding  courle  from  the  left  fide,  by 
the  hypogaftriuin,  to  the  right  fide,  where  it  terminates  a lit- 
tle below  the  right  kidney,  joining  the  inteftina  crafia,  in  the 
manner  that  we  lhall  relate  hereafter.  The  lateral  convolu- 
tions are  fupported  by  the  ofla  ilium,  fo  called,  not  from  this 
intrlline,  but  from  the  region  of  the  abdomen  termed  ilia. 

StruBute  of  the  ileum.  1 he  firuClure  of  the  ileum  is  much 
the  tame  with  that  of  the  jej'uium  ; only  the  internal  dupli- 
catures,  or  valvulae  conniventes,  decreafe  gradually  both  in 
number  and  fize.  Near  the  extremity  of  the  ileum  their 
direction  is  changed  ; and,  infiead  of  being  tranfvtrle  or  cir- 
cular, they  become  longitudinal,  and  terminate  in  a kind  of 
pylorus,  which  advances  into  the  cavity  of  the  great  intef- 
tir-es,  as  we  lhall  fee  prefently. 

We  obftrvc  likewile  in  this  intefiine,  as  in  the  jejunum, 
finglc  or  lolitary  glands  or  lacunae,  and  alfo  reticular  glands, 
or  glands  it»  clutters  ; the  lall  of  which,  at  the  extremity  of 
this  intefiine,  are  often  of  a large  extent  : But  the  greateft 
part  ot  thefe  glands  appear  to  be  flatter  here  than  in  the  je- 
junum. I he  cellular  lubfiance  of  the  external  coat  is' in  lefs 
quantities  than  in  the  foregoing  inteftines  ; and  the  ileum 
appears  commonly  more  pale,  or  not  fo  red  as  the  jejunum. 

Sometimes,  though  rarely,  we  meet  with  procefles  fent  off 
from  the  jejunum  or  ileum,  and  of  the  fame  firuClure  with 
thefe  inteftiqes.  Their  form,  being  fimilar  to  that  of  ihc  finger 
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of  a glove,  appears  to  have  given  them  the  name  of  appendices 
digdules.  They  are  mentioned  by  different  anatomifts,  and 
have  fometimes  been  found  to  form  true  herniae- 

'file  veffels,  nerve®,  conne<5lionS,  6s;c.  mufl  be  referred  to 
the  hihory  of  the  mefentery. 

J 7,  The  Intejlina^  Crajfa  in  general. 

The  great  intedines  are  one  continued  canal,  divided  into 
three  portions,  like  the  fmall  ones.  This  canal  begins  by  a 
kind  of  I'accuius  or  bag,  which  is  reckoned  the  firft  of  the 
three  portions,  and  called  The  fecond  portion,  cal- 

led colon^  is  the  longed  of  the  three,  and  is  didinguifhed  from 
them  by  a great  number  of  particular  eminences  or  convexi- 
ties, which  appear  on  its  outer  furface  through  its  whole 
length.  The  lad  portion  is  named  reBum  ; being  more  unU 
form,  narrower,  thicker,  and  much  fhorter,  than  the  colon. 
The  dru£lure  of  the  great  inteftines  is  nearly  the  fame 
with  that  of  the  fuiall  ones,  in  regard  both  to  the  number 
and  dilpofition  of  their  coats.  They  are  fhorter,  and  have 
fewer  convolutions,  but  are  much  more  capacious.  The  coats 
in  general  are  ftronger,  but  efpecially  the  myfcular  coat.  The 
villi  and  mucilaginous  glands  are  different;  and  there  are  fe- 
veral  other  things  relating  to  them  which  will  come  in  better 
in  the  particular  hidory. 

Situation  and Jlrutiure  of  the  caecum.  The  inteftinum  cae- 
cum is  only  a round  fhort  broad  bag,  the  bottom  of  which  is 
turned  downward,  and  the  mouth  or  opening  upward.  It 
lies  under  the  right  kidney,  and  is  hid  by  the  lad  convolu- 
tion of  the  ileum.  It  has  nothing  to  didinguilh  it  from  the 
colon,  excepting  that  it  is  a little  wider,  is  fhut  at  its  under 
end,  and  gives  origin  to  the  appendicula  vermlformis. 

jippendicula  vermiformis.  On  one  fide  of  the  bottom  of  the 
caecum  lies  an  appendix,  refembling  a fmall  inteftine,  nearly 
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of  the  fame  length  with  the  caecum,  but  very  flender.  It  is 
termed  uppeudicula  vermip'ornm , from  its  fuppoled  refemblance 
to  an  earth-worm.  Its  comrj,on  diairpetcr  is  not  above  a 
<]uarter  of  an  inch.  By  one  extremity  it  opens  laterally  and 
a little  obliquely  into  the  bottom  of  the  caecum  ; and  the 
other  extremity  is  doled,  being  lometimes  greater,  Tometimes 
fmaller,  than  the  rdl  of  the  appendix. 

It  has  f<mie  cm  tortions,  like  thofe  of  a worm  when  it  is 
touched,  from  whence  comes  the  epithet  of  vermuularts  or 
^ermijoi  inis.  Its  structure  refemoies  nearly  that  of  the  other 
jnteltines. 

The  internal  coat  of  this  appendix  is  foUiculous,  like  that 
of  the  duodenum  ; and  it  is  Iikcwife  reticular,  the  medies 
being  the  glandular  lacunae,  which  continually  difeharge  a 
fluid  into  Its  cavity. 

It  has  often  been  difpured  whether  this  appendix,  or  the 
large  portion,  which  is,  as  it  were,  the  head  of  the  colon, 
ought  to  be  called  the  caecum ; but  the  general  divifion  of  the 
inteflines  into  great  and  Imail,  leaves  no  room  to  doubt  of  jts 
being  only  an  appendix  in  man,  whatever  rcafon  there  may 
be  ror  talking  diffcrendy  with  refped  to  brutes  and  birds. 

Through  the  membranous  or  common  coat  of  the  caecum, 
we  lee  three  white  u ulcuUr  ligamentous  looking  bands, 
which  adhere  very  ciolely  both  to  the  outer  and  mufcular 
coat.  OtiC  of  them  is  hid  by  ihe  adhelion  of  the  mcfocolon  ; 
and  all  the  three  divide  the  caecum  longitudinally  into  three 
parts  UiOre  or  Icls  equal. 

llicy  ail  unite  on  the  appendicula  vermiformis,  and  cover 
its  whole  outer  fide  immediately  under  the  common  coat. 
Though  they  appear  exteriorly  on  the  caecum  to  be  ligamen-  , 
tary,  they  are  made  up  anteriorly  of  flefhy  fibres  which  ac- 
company and  llrengthen  the  longitudinal  fibres  of  the  mul- 
cular  coat. 
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The  villous  fubftance  of  the  inr  er  coat  of  the  caecum  is 
very  (hort.  and  furnifhed  in  feveral  places  with  glandular  la- 
cunae or  folitary  glands,  broader  than  thofe  of  the  fmall  in- 
tedines. 

Thefe  glandular  lacunae  or  folliculi  are  flattened  and  de- 
prefLd  in  t)ie  middle  like  fmall  pox.  V\  hen  we  blow  through 
a pipe  into  thefe  lacunae  without  touching  them,  the  follicu- 
li are  inflated,  and  reprefent  little  cups  with  a hole  in  the 
middle  of  their  convex  flde. 


j 8.  InteRinum  colon. 


Situation  and  JiruBure  of  the  colon  The  colon  is  the  mofl: 
conliJerabfe  (T  all  the  inteftmes  From  the  caecum,  of  which 
it  is  a continuation,  it  reaches,  in  furm  of  an  arch,  above  the 
the  umbilical  region,  and  to  rhe  lower  part  of  the  left  hypo- 
chondrium.  Its  continuity  is,  however,  a little  interrupreu  by 
the  ileum,  which  advances  into  the  cavity  of  the  colon,  and, 
together  with  a certain  fold  of  that  inreft  ne,  forms  what  is 
called  valviila  colt. 

'fhe  whole  convex  fide  of  the  colon  is  divided  longitudl- 
n?diy  into  three  parts,  by  three  muicular  bands,  firfl  known 
to  bylvius  and  Lufbichius,  continued  from,  and  of  the  faine 
llruifture  with,  thofe  of  the  ^caecum.  i wo  of  thefe  bands 
run  on  each  fide  along  toe  great  curvature  of  the  colon  ; 
and  the  third  alo«  g me  fmall  curvamre. 

1 he  uppermolt  band  (T  the  rw  . that  belong  to  the  great 
curvature  is  the  broadelf  of  the  three  ; rh  it  which  ot  longs 
to  (he  fmall  curvature  is  the  narrowed,  and  it  lay  Ind  b me 
conne-doti  of.  the  aielocolon,  till  it  was  Drought  to  light  by 
M.  Morgagni. 

Thelc  three  longitudinal  bands  do  the  office  of  longi- 

• ' 1 Farna  between  which  this  inrefline  is,  tiiroo,’  ? ts 
o hol.  ! Pgth,  : r-Mtely  deprtflfcd  into  traiifvcrle  folcb  md 
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raifed  into  confiderablc  eminences.  All  the  folds  are  dupli- 
catures,  which  form  portions  of  valvulae  conniventes  in  the 
cavity  of  the  intelVine  ; and  the  eminences  form  receptacles, 
called  the  ce/Is  of  the  colon. 

All  the  coats  of  the  colon  concur  equally  to  the  formation 
of  thefe  dupiicatures  and  cells,  the  depth  of  which  decreafes 
gradually  toward  the  extremity  of  the  inteftine,  and  neither 
of  them  go  any  further  than  the  ligamentar^  bands, 

Thefe  portions  of  the  colon  which  are  immediately  cover- 
ed by  the  ligamentary  bands,  are  fmooth,  and  without  rugae; 
and  therefore,  if  thefe  bands  alone  are  cut  acrofs,  the  intef- 
tinc  is  not  fufnciently  elongated  to  deftroy  all  the  folds  and 
cells. 

The  common  coat  on  one  fide  is  a continuation  of  the  me- 
focolon,  and  on  the  other  fide  it  contributes,  by i the  fame 
continuation,  to  form  the  omentum.  The  longitudinal  fibres 
of  the  mufcular  coat  are  very  {lender,  excepting  in  the  bands 
already  mentioned  ; and  thofe  which  anlwer  to  the  annular 
or  circular  fibres  of  the  fmall  inteftines,  are  only  fegments 
llretched  over  the  eminences  and  fol^ds.  The  other  coats 
are  nearly  as  in  the  caecum  ; only  the  glandular  lacunae  or 
folitary  glands  are  broader  and  more  numerous. 

The  arch  of  the  colon  begins  under  the  right  kidney,  near 
the  haunch.  It  runs  up  on  the  ferefide  of  that  kidney  to 
which  it  is  connefted  ; pafles  under  the  veficula  fellis,  which 
tinges  it  with  a yellow  colour  at  that  place  ; and  continues 
its  courfc  before  the  firft  incurvation  of  the  duodenum,  to 
which  it  adheres,  and  partly  hides  it.  In  this  part  of  its 
courle,  therefore,  there  is  a remarkable  connexion  between 
the  colon,  duodenum,  right  kidney,  and  veficula  feiiis. 

From  thence  the  arch  of  the  colon  runs  before  the  great 
convexity  of  the  fiomach,  and  fometimes  a little  lower  ; It 
then  turn  backward  under  the  fpleen,  in  the  left  hypochon- 
drium ; it  runs  dovvxi  on  the  forefide  of  the  left  kidney,  to 
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which  it  is  connected ; below  this  kidneyi  it  turns  toward 
the  vertebrae,  and  terminates  there  by  a double  incurvature^ 
or  by  two  oppofite  convolutions,  which  reprefent  in  fome 
meafure  an  inverted  Roman  g* 

Thefe  lalt  convolutions  of  the  colon  are  fometimes  multi- 
plied, and  even  advance  to  the  right  fide  of  the  pelvis  ; and 
along  the  great  arch,  and  the  two  laft  incurvations,  there  are 
a kind  of  frin'ges,  called  appendices  colt  adipofacy  which  we  fliall 
afterwards  explain,  as  alfo  the  connedfions  of  the  colon  with 
the  mrfocolon  and  omentum. 

Valvula  colt  At  the  place  where  the  caecum  joins  the 
colon,  one  portion  of  the  circumference  of  both  is  deprefied, 
and  forms  a large  fold  on  the  infide,  which  advances  into 
the  cavity  of  the  ihtelline,  and  gets  the  name  of  valve  of  the 
ileumy  of  the  caecutny  or  of  the  colon.  Some  have  named  it 
after  Bauhin,  who  was  faid  to  have  difeovered  it  accidentally 
in  Paris  in  1579,  by  throwing  water  into  the  inteftines,  and 
finding  that  the  paflage  was  obfiru^led  at  the  end  of  the 
ileum  ; but  Vidus  Vidius  deferibed  it  feyeral  years  before 
this.'  It  is  a little  open  in  the  middle,  and  its  extremities  are 
very  thick,  by  the  mutual  duplicaturc  of  the  coats  of  the 
caecum  and  colon. 

'Phe  extremity  of  the  ileum  is  as  it  were  grafted  in  the 
opening  of  this  fold,  and  firongly  united  to  its  fides  by  the 
adhefion  of  its  tranfverfe  fibres  to  the  tranfverfe  fibres  of  the 
caecum  and  colon. 

This  union  forms  a thick  ring,  which  likewife  advances 
into  the  common  cavity  of  the  caecum  and  colon,  where  it  is 
wrinkled  or  formed  into  gathers,  almofi:  like  the  lower  ex- 
tremity of  the  oelophagus,  the  pylorus,  or  infide  of  the  anus. 
Its  circumference  is  more  or  lefs  oval  ; and,  by  a kind  of 
continuity  with  the  common  fold  of  the  caecum  and  colon, 
it  forms  two  produflions,  which  M.  Morgagni  calls  the  reti^ 
nacula  valvulae  Bauhini, 
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The  membranous  coat  of  the  extremity  of  the  ileum  is 
continued  on  the  caecum  and  colon,  without  finking  into  any 
fold  at  the  place  where  the  ileum  enters  the  colon.  The 
longitudinal  fibres  of  the  mufcular  coat  Teem  here  to  be  con- 
founded with  the  nearefi  circular  fibres  of  the  caecum  and 
colon. 

The  inner  portion  of  the  mufcular  coat  of  the  ileum  runs 
in  between  the  circular  fibres  of  the  ileum  and  colon,  as  into 
a common  fold  of'thefe  two  inteftines  ; from  all  which  a 
thick  fliort  portion  of  a flefliy  tube  is  formed,  which  is  the 
circular  rifing  already  menticued. 

The  tunica  ner^s’ofa  and  villofa  of  the  extremity  of  the 
ileum  likewife  enter  the  common  cavity  of  the  caecum  and 
colon,  and  on  the  edge  of  the  circular  rifing  join  the  like 
coats  of  thefe  two  intefiines  ; fo  that  the  circular  rifing  or 
fliort  mufcular  tube  is  covered,  both  on  the  outer  and  inner 
fides  by 'a  nervous  and  villous  coat  *,  that  on  th^  fide  being 
fupplied  by  the  ileum,  and  the  other  by  the  two  great  intef- 
tines. ^ 

The  fituation  of  this  extremity  of  the  ileum  is  moft  com- 
monly tranfverfe,  and  is  inferted  almofl:  in  the  fame  dirc(5lion 
in  the  common  cavity  of  the  two  inteftines  already  mention- 
ed ; but  it  is  often  a little  more  inclined  toward  the  caecum 
than  to  the  colon  ; arid  whereas,  in  all  other  places,  the 
ileum  is  wide,  and  eafily  dilatable,  it  is  very  narrow  at  its 
infertion,  and  its  fides  are  more  folid  and  firm. 

It  is  chiefly  in  this  ftrmfture  that  the  mechanifm  of  the  in- 
fertion  of  the  ileum  in  the  caecum  and  colon  con'fifts ; about 
which  infertion  or  opening  authors  are  very  much  divided, 
fome  reckoning  it  a valve,  others  only  a fpliin^ler. 

It  is  very  evident,  from  what  we  have  faid,  that  it  is  a 
double  machine,  contrived  to  hinder  the  return  of  the  ex- 
crements into  the  ileurn,  becaufe  it  can  produce  this  effe61: 
partly  as  a valve,  and  partly  as  a kind  \)f  fphinifter.  The 
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dried  preparations  of  this  part  give  a yery  falfe  idea  of  its 
firu£lure  and  conformation;  and  the  fame  thing  is  to  be  laid 
of  the  opening  of  the  appendicula  vermiformis  into  the  cae- 
cum. 

The  capacious  arch  of  the  colon  is  connetSled  by  both  ex- 
tremities to  tJie  regio  lumbaris,  near  the  kidneys,  by  two  par- 
ticular ligaments,  one  on  the  right  fide,  the  other  on  the  left, 
v/hich  are  only  fmall  duplicatures  of  the  peritonaeum,  more 
or  lefs  tranfveiTc. 

The  remaining  portion,  which  forms  the  two  convolu- 
tions in  form  of  the  Roman  S,  coniradls  below  the  Ipft 
kidney,  beihg  narrower  there  than  lower  down.  The  coats 
of  this  portion  become  gradually  thicker  and  ftronger,  and 
likewife  the  ligamentary  bands,  >vhich  approach  each  other 
by  degrees,  and  feein  to  incrcale  in  breadth. 

The  veflcls,  nerves,  £cc.  will  be  found  in  the  defcription 
of  the  mefentery. 

j 9.  Intefl'inum  ReBumy  and  Anus.  . 

Situaiiofiy  jigurey  and  fixe  of  the  reElum.  The  lafl  of  all 
the  intefiines  is  named  reBum,  or  the  (Iraight  guty  from  its 
lituation  ; for,  when  viewed  dircclly  forward,  it  appears  to 
run  down  in  a ftraight  courle  from  the  laft  vertebra  of  the 
loins,  on  the  forelide  of  the  os  facrum,  all  the  way  to  the  os 
coccygis,  where  it  ends  in  what  is  called  the  anus. 

This  inteRine,  properly  fpsaking,  is  a true  continuation  of 
the  laft  convolution  of  rhe  colon  ; and  it  is  the  repofttory, 
ftnk,  and  common  fewer,  of  the  whole  inteftinal  canal.  It 
has  likewife  a fpecial  relation  to  the  bladder,  and  to  the  parts 
of  generation  in  both  fexes. 

The  reflum  having  pafted  below  the  laft  vertebra  of  the 
loins,  to  the  inftde  of  the  os  facrum,  is  bent  backward,  on 
that  concave  ftde  to  whichTt  is  conneiled,  in  the  manner 

that 


3^4 


RECTUM  AND  ANUS. 


Part  VI. 


that  fhall  be  afterwards  explained  ; and,  having  reached  the 
os  coccygis,  it  runs  likewile  in  the  direction  of  that  bone, 
and  bends  a little  forward,  terminating  beyond  the  extremity 
of  the  coccyx. 

The  fii.ure  of  this  intefiine  varies  according  as  it  is  full  or 
empty.  When  empty,  it  is  irregularly  cylindrical,  and  finkg 
in  by  a kind  of  tranfverle  folds ; and  in  that  ftate  it  is  about 
three  fingers  breadth  in  diameter,  more  or  lefs.  When  full, 
it  is  wider  in  proportion  to  the  quantity  of  faeces,  wind,  or 
whatever  elfe  is  contained  in  it  *,  and  it  may  be  extended  to 
the  fize  of  a large  bladder,  fb  as  to  reprefent  a kind  of 
Ifomach. 

StmBure  of  the  reBum.  The  membranous  coat  often  con- 
tains a great  quantity  of  fat,  fpread  between  it  and  the  muf- 
cular  coat,  and  forming  round  the  inteftine  numerous  emi- 
nences, in  the  room  of  the  appendices  adipofae  of  the  colony 
which  fhall  be  explained  in  the  hiflory  of  the  omentum. 

The  mufcular  or  flefhy  coat  is  very  thick  ; and  the  longi- 
tudinal fibres,  which  in  the  other  inteftines  are  very  thin, 
are  in  this  ftronger  than  the  circular  fibres  of  the  red.  The 
ligamentary  bands  continue  to  increale  in  breadth,  and  to  ap- 
proach each  other,  as  has  been  faid  ; and  it  is  to  the  flclhy 
fibres  of  thefe  bands  that  the  thicknefs  of  the  longitudinal 
fibres  feem  to  be  owing. 

The  nerveus  or  filamentous  and  internal  coats  arc  larger 
here  than  in  the  ether  intefiines ; and,  when  the  reiSlum  is 
empty,  they  form  a great  number  of  waving  rugae  in  its 
cavity,  which  difappear  in  projmrtibn  as  that  cavity  is  filled. 

The  innermoit  coat  is  very  improperly  termed  villofciy  and 
fcarcely  deferves  the  name  oi  papillaris ^ becaule  of  the  Imall- 
iiefs  of  the  little  corpufcles  fpread  on  its  furface.  It  contains 
a great  number  of  fingle  or  lolirary  glands ; and  it  is  always 
moifiened  by  a rruens  of  different  confiftencies,  difeharged  by 
thefe  glands  or  folliculi,  and  perhaps  by  the  corpufcles  alfo. 
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Near  the  extremity  of  this  intefline  the  rugae  or  folds  be* 
come  in  a manner  longitudinal ; and  at  laft,  towards  the  cir- 
cumference of  the  inner  margin  of  the  anus,  they  form  little 
bags  or  femilunar  lacunae,  the  openings  of  which  are  turned 
upward,  toward  the  cavity  of  the  inieftine.  Thefe  lacunae 
are  fomething  like  thofe  of  the  lower  extremity  of  the  oefo- 
phagus,  or  upper  orifice  of  the  fiomach. 

Mufcles  of  the  anus.  At  length  the  extremity  of  the  rec- 
tum contrads,  and  terminates  by  a narrow  orifice  called  the 
anus^  the  fides  of  which  are  dilpofed  in  dole  folds  or  gathers. 
This  extremity  of  the  inteftine  has  feveral  mufcles  belonging 
to  it,  feme  of  which  furround  it  like  fphindters  ; the  reft  arc 
broad  fleftiy  planes  inferted  in  it,  and  which,  being  likewife 
fixed  to  other  parts,  fuftain  it  in-  its  natural  fituation,  and  re- 
ftore  it  to  that  fituation  after  being  difturbed  by  the  force  ne- 
ceflary  for  the  exclufion  of  the  faeces.  Thefe  latter  mufcIeS 
are  termed  levatqres  ani ; the  firft  go  by  the  general  name  of 
fphin^ers,  bee  defeription  of  Mufcles  in  Vol.  1, 

I 

J 10.  Mefenterium  et  Mefocolon, 


JDwifion  of  the  Alefeniery,  &c.  This  great  bundle  of  intef- 
tines  is  not  left  to  move  at  random  in  the  cavity  of  the  abdo- 
men ; but  artfully  bound  down  by  a membranous  web,  which 
prevents  the  inteftinal  convolutions  from  being  intangied  in 
each  other,  and  from  being  twiftcd  or  comprefled  in 
all  their  different  ways  of  meeting  ; and  yet  allows  them  a 
gentle  floating,  but  limited  motion. 

This  web  goes  ftdl  by  the  antient  Greek  name  of  mefentery^ 
as  being  in  lome  mealure  in  the  middle  of  the  inteftines.  It 
is  diftinguiflied  into  two  portions  j one  of  which  being  very^ 
broad,  and  very  much  plaited,  conneds  the  fmall  inteftines  ; 
the  other,  which  is  long  and  incurvated,  does  the  fame  office 
to  the  great  inteftines. 
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Thefe  two  portions  are  in  reality  only  one  and  the  fame 
continuation  of  the  membranous  lamina  of  the  pcritqnaeum 
doubled  back  upon  itfcif,  and  they  are  diftinguifhed  only  by 
their  breadth.  Taken  both  together,  they  form  a kind  of 
fpiral  roll,  more  or  lefs  plaited  in  its  circumference.  Tlie 
firfl  portion  has  retained  the  name  of  mefentery  ; the  other  is 
termed  mejocolon. 

Stru^ure  of  the  mefentery^  &:c."  The  mefentery  begins  at 
the  laft  incurvation  of  the  duodenum,  and  runs  obliquely 
from  left  to  right.,  along  the  vertebrae  of  the  loins.  In  this 
fpace,  the  membranous  portion  of  the  peritonaeum  is  detach- 
ed on  both  tides,  produces  a duphcature  by  tv/o  elongations 
or  particular  luminae  applied  to  each  other,  and  thus  forms 
the  mefentery. 

It  is  narrower  at  its  upper  and  lower  parts,  but  chiefly  at 
the  upper.  I'he  middle  portion  is  very  broad,  and  the  edge 
of  it  next  the  intehines  is  every  where  very  much  plafted. 
Thefe  plaits  or  folds  are  only  waving  inflexions,  luch  as  may 
be  obiervtd  in  the  edge  of  a piece  ot  fhamoy  which  has  been 
often  drawn  through  the  fingers.  They  make  this  edge  of 
the  mefentery  very  long,  and  they  run  through  af>out  one 
third  of  its  breadth. 

The  two  laminae  are  joined  together  by  a celluhrTub- 
flance,  which  contains  glands,  veflels,  and  nerves,  that  fliail 
be  deferibed  hereafter  *,  and  in  fome  fubjciSts  it  has  a great 
quantity  of  fat,  which  keeps  the  two  laminae  at  a good  dif- 
tance  from  each  other. 

Along  the  whole  circumference  of  the  mefentery,  the  two 
laminae  are  naturally  feparated,  and  applied  to  the  two  tides 
of  the  fmall  inteftines,  which  they  inveft  by  their  union,  or 
rather  reciprocal  continuation  on  the  great  curvature  of  that 
canal,  and  carry  it  as  in  a fcarf  or  fling.  This  is  what  forms 
fbe  external  or  membranous  coat  of  the  inteftines. 
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The  mefocolon  is  the  continuation  of  the  mefentery  5 
which  having  feached  the  extremity  of  the  ileum,  contrafta 
and  changes  its  name.  At  this  place,  the  particular  lamina 
which  is  turned  to  the  right  fide,  forms  a fmall  tranfvcrfe 
fold,  called  liga  'mentum  colt  dextrum> 

Afterwards  the  mefocolon  afeends  toward  the  right  kid- 
ney, where  it  feems  to  be  loft  by  the  immediate  adhefion  of ' 
the  colon  to  that  kidney,  and  to  the  firft  incurvation  of  the 
duodenum.  Then  it  appears  again,  and,  increafing  in  breadth, 
it  continues  its  courle  almoft  tranfverfely  under  the  liver^ 
ftomach,  and  fpleen,  where  it  begins  to  turn  downward,  un- 
der the  left  hypochondrium,  toward  the  kidney  -on  the  fame 
fide. 

Through  this  whole  courfe  the  mefocolon  extends  In 
breadth,  and  forms  nearly  a tranfverfe  femicircular  plane,  ve- 
ry little  plaited  at  its  great  circumference.  By  this  circum- 
ference or  edge,  it  is  connected  to  the  colon,  and  hides  that 
ligamentary  band  of  this  inteftine,  which  runs  along  its  final! 
curvature.  By  its  fhort  or  fmall  edge,,  it  forms  the  triangu- 
lar cafe  of  the  duodenum;  and,  by  its  great  edge,  the  ex- 
ternal coat  of  the  colon,  in  the  fame  manner  as  the  mefen- 
tery  does  that  of  the  fmall  inteftines. " As  it  pa'fies  under 
the  large  extremity  of  the  ftomach,  it  adheres  a little  to  the 
lower  portion  qf  that  extremity,  as  the  diaphragm  does  to 
the  upper. 

Having  got  below  the  left  kidney,  it  contrails, 'and  forms 
another  tranfverfe  fold,  called  ligamentum  colt  ftmjlrum*  Af- 
terwards it  expands  again,  but  not  fo  much  as  in  the  upper 
part,  and  runs  down  on  the  left'pfoas  mufcle,  toward  the  laft: 
vertebra  of  the  loins.  This  defeending  portion  is  fixed  to 
the  convolutions  of  the  colon,  in  the  fame  manner  as  the  fu- 
perlor  portion  is  to  the  arch  of  that  inteftine. 

The  inteftinum  re(ftum  is  likewife  invefted  by  a particular 
production  of  the  peritonaeum,  called  commonly  by  the  name 
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of  mefo^reSlum,  This  produdlion  is  very  narrow,  and  about 
the  middle  of  the  forc-fidc  of  the  redlum,  it  forms  a tranf- 
verfe  femicircular  fold,  which  appears  when  the  inteftine  is 
empty,  but  is  loft  when  it  Is  filled. 

Between  the  laminae  of  the  mefentery,  a great  number  of 
glands  lie  fcattered  through  the  cellular  fubftance.  In  the 
natural  ftatc,  thefe  glands  are  fomething  of  the  figure  of  len- 
tils or  little  round  beans,  fome  of  them  being  orbicular,  o- 
thers  oval,  but  all  of  them  a little  flatted,  and  in  corpulent 
fubjeifts  we  find  them  furrounded  with  fat. 

Thefe  glands  are  of  the  number  of  thofe  that  anatomifts 
call  glnnditlae  conglobataey  the  firu<fturc  of  which  is  not  as  yet 
fufiiciently  known.  They  feem  to  be  of  a cellular  fub- 
ftance, furrounded  by  a very  fine  membrane  or  coat,  on 
which,  by  the  help  of  microfeopes,  we  difeover  an  intertex- 
ture  of  particular  filaments,  which  Malphigi  believed  to  be 
flcfhy  fibres. 

The  niceft  anatomical  injeftions  have  not  hitherto  given 
us  any  fatisfadlion  about  thefe  particulars ; for  though  they 
be  made  with  all  poflible  care,  they  always  fill  the  folliculous 
texture  of  thefe  glands;  and  though,  by  means  of  thefe  in- 
je^lions,  we  may  difeover  a great  many  vefTels  which  were 
before  invifible,  we  are  not  a whit  the  nearer  our  purpofe,  bc- 
caufe  we  cannot,  by  this  method,  diftinguifli  the  fecretory, 
excretory,  and  blood-veflels  from  each  other. 

Befides  the  blood-velTels,  which  are  diftributed  In  a reticu- 
lar manner  in  the  mefenteric  glands,  and  befides  many  ner- 
vous filaments  fpread  through  them,  we  difeover  an  infinite 
number  of  fmall  lymphatic  vclTels  running  from  gland  to 
gland. 

Thefe  veflels  arc  extremely  thin  and  tranfparent,  and  fur- 
niflied  on  the'infide  with  nuijierous  valves,  which  appear  on 
the  outfidc  like  little  fmall  knots  very  near  each  other.  They 
go  out  from  each  gland  by  ramifications,  as  by  fo  many 
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roots;  and  having  formed  a fmall  trurk,  they  are  again  di- 
vided, and  enter  (bme  neighbouring  gland  by  the  famevkind 
of  ramifications  by  which  they  went  out  from  the  former. 

LaEleal  vejfels,  Thefe  arc  termed  lymphatic  vejjels.  becaufe 
for  the  motV  part  they  contain  a very  clear,  limpid,  though 
mucilaginous  ferum,  called  lympha  by  anaromifl:>  But  as 
they  have  like  wife  been  obferved  to  be  filled  with  a white 
milky  fluid,  called  chyle^  they  have  been  called  vafa'chyli/era, 
' or  venae  laBeae,  They  have  the  name  of  veins ^ becaufe  their 
valves  are  difpofed  as  thofe  of  the  ordinary  blood  vcns,  and 
becaufe  the  fluid  which  they  contain  runs  from  fmaller  into 
larger  tubes : But  the  particular  defcription  of  thefe  will 
come  in  more  properly  in  a latter  part  of  the  work. 


J 12.  ^he  Bhod-vejfels  and  Nerves  of  the  Intejlines. 


Blood-vejfels  of  the  Intejlines^  The  duodenum  ha-  common- 
ly a particular  artery,  called  duodenalis  or  intejiinalis^  wnich 
comes  indifierently  front  the  ftomachica  coronaria,  pylorica, 
gaftrica  major,  or  hepatica.  It  has  likewife  leveral  diiriiufl: 
ramifications  from  thefe  trunks,  and  from  the  mefenterica 
fuperior  and  fplenica;  which  ramifications  communicate  with 
each  other. 

The  arteria  duodenalis,  and  the  other  additional  Imall  ar- 
teries, form  a vafeuiar  net-work  round  the  mufcular  coat  of 
the  intefline,  which  fends  out  a great  number  of  capilldries 
toward  both  the  outer  and  inner  fides,  that  make  the  whole 
intefline  look  of  a red  colour.  \ 

The  veins  of  the  duodenum  are  ramae  of  the  vena  por- 
tae, and  the  diftribution  and  denomination  thereof  \<  mu<ix 
the  fame  with  that  of  the  arteries;  only  they  communicate 
more  with  each  other  than  the  arteries,  and  alfo  with  the 
great  haemorrhoidal  vein. 
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The  venal  ramifications  form  round  the  duodenum net- 
work r^ke  that  of  the  arteries;  and  the  fame  kind  of  vafeu- 
lar  texture  is  more  or  lels  to  be  found  in  all  the  other  intef- 
tines. 

The  arteries  of  the  jejunum  come  chiefly  from  the  mefen- 
terica  fnperior,  and  fouie  from,  the  afeending  branch  of  the 
melenterica  inferior.  The  veins  for  the  moft  part  open  into 
the  great  inefcraica ; and*  the  red:  go  into  the  fplenica  and 
fmal)  meferaica  or  haemorrhoidalis  interna. 

The  principal  fubaltern  trunks  of  thefe  arteries  and  veins 
accompany  each  other  through  the  cellular  fubftance  between 
the  laminae  of  the  rnefentery;  are  diflributed  by  branches 
and  rami ; and  form  the  mefhes,  Io2enges,  and  arches,  which 
fliall  be  mentioned  in  the  defeription  of  the  arteries  and 
veins.  The  laft  of  thefe  arches  and  lozenges,  or  thofe  next 
to  the  intefline,  produce  two  fmalt  vafcular  planes,  which  fe- 
parate  from  each  other  very  diftindfly,  and  furround  the  in- 
teflinal  canal  in  a. reticular  manner. 

The  blood  vtlTels  of  the  ileum  have  the  fame  fources  with 
thofq  of  the  jejunum;  and  it  ought  to  be  obferved  concern- 
ing both  thefe  vefTels,  and  thofe  of  the  jejunum,  that  in  their 
whole  courfe  through  the  rnefentery,  they  give  ramifications 
to  the  glands,  laminae,  and  cellular' fubftance  of  the  mefen- 
tery ; and  alfo,  that  there  is  a kind  of  communication  be- 
tween leveral  I’mall  meferaic  veins  and  the  capillary  rami  of 
the  venae  lumbares  and  fpermaticae. 

The  arteries  of  the  caecum  and  appendicula  vermiformis, 
are  ramifications  of  the  laft  branch  from  the  convex  fide  of 
the  mefenterica  fuperior  *,  ahd  they  have  likewife  feme  fmall 
ones  from  the  lecond  and  third  branches,  when  both  arc 
found.  Ihe  veins  of  thefe  two  parts  are  ramifications  of  the 
great  meferaica  j and  one  of  thefe  rami  is  by  Riolan  termed 
mena  caecalls^ 
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.The  ftralght  porti^)ri  of  the  arch  of  the  colon,  or  that 
which  is  an  immediate  continuation  of  the  caecum,  is  lup- 
plied  with  arteries  by  the  lecond  branch  that  comes  from  the 
concave  hde  of  the  mel'enterica  luperior,  and  likewiie  a little 
by  the  third,  when  there  is  a third. 

The  fuperior  or  middle  portion  of  the  arch  of  the  colon, 
is  furnithed  by  the  firll  branch  from  the  fame  tide  of  the 
mefenterica  fuperior,  which,  by  a bifurcation,  communicates 
on  both  hands  with  the  other  portions  of  the  arch  or  the 
colon. 

The  left  portion  of  this  arch  derives  its  arteries  partly 
from  the  firlt  branch  of  the  I'amc  mclentenca,  and  partly^ 
from  that  of  the  melenterica  inferior  ; which  two  branches 
form  the  celebrated  communication  or  common  arch  of  the 
two  mefcntericae, . 

By  means  of  this  communication  or  continuation,  in  cafe 
one/  artery  (hould  be  obhruefed  or  comprelTed,  ^he  other 
would  furnilh  blood  to  all  the  bra’^ches  below  the  place  of 
the  obhru£flon.  The  fecond  branch  of  the  mefenterica  infe- 
rior, gives  likevvife  fmall  arteries  to  the  left  extremity  of  the 

colon. 

# 

'-The  defeending  convolutions  of  the  colon  which  reprefent 
a Roman  S,  are  fupplied  by  the  other  branches  of  the  me- 
fenterica inferior,  the  lah  of  which  forms  the  haemorrhoida- 
lis  interna. 

The  veins  of  all  thefe  portions  of  the  colon  form  trunks 
which  terminate  chiefly  in  the  haernurrhoidaiis  interna  or 
melaraica  minor  and  mijor,  and  iikewile  in  the  vena  portae 
ventralis.  The  diltribur:on  of  thefe  branches  and  ramifica- 
tions is  in  feme  meafure  the  lame  with  that  of  the  arteries, 
as  may  be  feen  m the  defenption  of  the  veins. 

The  arteries  of  the  redtum  are  furniihed  by  the  haemorr- 
hoida),s  interna,  the  lafi:  branch  of  the  mefenterica  inferior, 
which  communicates  with  the  hypogallrica,  ‘and  particularly 

with. 


with  the  haemorrhoidalis  externa,  a proda£lion  of  one  of 
thele  arteries. 

The  veins  pf  the  re£tum  go  to  form  the  beginning  of  the 
meferaica  minor  or  haeoiorrhtjidalis  interna  5 and  they  com- 
municate with  the  haemorrhoidalcs  externac,  which  are  rami 
of  one  of  the  hypogaftricae.  They  communicate  likewife 
with  the  capillary  ramifications  of  the  other  hypogaftric 
veins,  which  come  from  the  internal  parts  of  generation  of 
both  fexes.  , 

It  is  here  to  be  obferved  in  general,  that  there  is  a fuccef- 
flve  cpntirmation,  more  or  lels  fimple  or  multiplied,  between 
all  the  arteries  of  the  inteftinal  can?d,  and  likewife  between 
all  the  veins  5 and  alio,  that  the  veins  are  here  thinner  and 
more  capacious  than  the  arteries,  in  a greater  proportion  than 
in  the  other  parts  of  the  body. 

Ney’ues  of  the  intejl'ines,,  Tne  nerves  of  the  duodenum  are 
the  middle  plexus  ot  the  Icmilunar  ganglion,  and  fome  fila- 
ments of  the  plexus  ftomachicus  and  hcpaticus. 

The  nerves  of  the  j^^junum,  ileum,  and  mefenteric  glands, 
are  the  plexus  mefentericus  fuperior,  the  polterior  mefenteric 
fafciculi,  and  the  plexus  mefentericus  inferior. 

The  nerves  of  the  caecum  are  the  pofterior  mefenteric  faf- 
dculi  or  plexus,  and  the  plexus  m*Tentericus  inferior. 

The  nerves  of  the  arch  of  the  colon  are  the  fame  fafciculi, 
and  the  two  plexus  mefcnterici. 

The  nerves  of  the  laft  convolutions  of  the  colon  arc  the 
pofterior  mefenteric  fafciculi,  and  the  plexus  mefentericus 
inferior  and  fub-mefeniencus. 

The  nerves  of  the  redlum  are  the  plexus  mefentericus  in* 
ferior,  plexus  fub-mefentericus  or  hypogaftricus,  and  the  two 
ganglions  of  that  plexus. 

The  nerves  of  the  anus,  and  of  its  mufcles,  are  the  gan- 
glions of  the  plexus  fub-mefentcricus,  the  inferior  rope  of 
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both  fympathctici  maximi,  and  the  common  arch  of  the  ex-* 
tremities  of  both  ropes. 


§ li,  Digejlion^ 


Within  the  human  homach  we  find  great  quantities  of 
fnucus>  fpread  upon  its  villous  coat,  and  not  uutrequently 
tinged  by  lome  or  the  bile  returning  into  the  fiomach.  Be- 
fides  this  mucus,  we  find,  elpcciaiiy  in  an  empty  Itomacii,  a 
limpid  humour,  of  the  laiiie  nature  with  the  ialiva,  but  ra- 
ther more  mucous.  When  it  can  be  had  pure  a^id  unmixed 
with  the  food,  (which  it  may,  by  bending  the  body  forward 
when  it  returns  through  the  oefophagus  into  the  mouth)  it 
is  by  no  means  acid.^  Left  to  itfelf,  when  untainted  with 
the  acid  iliuvies  of  the  aliments,  it  is  changed  into  a lixivial 
nature,  both  in  men  and  brutes,  efpecially  in  hungry  animals. 
This  liquor  diltils  from  the  arteries  of  the  fiomach,  through 
its  vviilous  coat,  as  we  lee  by  anatomical  injedions,  by  which 
water,  ilinglals,  and  oil,  may  be  eafily  urged  into  the  velfels 
of  the  itomach,  lo  as  to  fweat  through  its  numerous  pores. 

The  ftom  ich  being  contained  within  the  cavity  of  the  ab- 
domen which  is  always  full,  will  be  prelfed  on  every  fide  by 
the  diaphragm  and  abdominal  mulcles  5 and  the  more  it  is 
filled  the  greater  will  this  prelTure  be,  both  on  account  of 
the  diftcntion  of  the  integuments  of  the  abdomen,  and  the 
altered  fituation  of  the  fiomach,  which,  when  full,  touches 
the  peritonaeum  at  right  angles.  ^ 

Fotli  the  pain  of  hunger,  and  the  pleafure  of  gratifying 
the  appetite,  excite  us  to  the  performance  of  an  adion  abfo- 
lutely  necelTary  for  our  fupport,  viz.  the  taking  a due  portioa 
of  aliment  in  order  to  counterbalance  the  wafie  of  the  body 
by  the  infenfible  perfpiratron  and  other  evacuations.  This 
neceflity  of  frequently  taking  food  is  increafed  by  the  blood, 
which  being  naturally  of  a faline  quality,  foon  acquires  an 
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acrimonious  putrqfcency,  by  the  evaporation  of  its  thin  watery 
parts  ; and  this  evaporation  being  incrcafed  by  the  heat  of 
the  body,  an  1 the  motion  ot  the  heart  and  arteries,  nature 
calls  hrenuoufly  for  a recruit  of  the  watery  element,  by  which 
the  cohefive  globules  of  the  blood  are  feparated  from  each 
other,  and  hindered  from  running  together  into  a foiid 
Uiafs.  \ ' I 

Thefe  truths  are  proved,  not  only  from  their  caufes,  but 
likewife  by  the  appearai'ces  which  they  exhibit  in  men  and 
other  animals  harved  to  dear  For,  in  fuch,  we  comamnly 
obferve  the  breath  (harp  and  fetid,  the  teeth  lool’ened  by  the 
dilTolving  acrimony  of  the  juices,  violent  pains  in  the  fto- 
mach,  acute  fevers,  and  even  madnefs.  All  thefe  diforders 
arife  fooner  and  ftronger,  as  the  perfon  is  more  robuh  and 
more  accuhomed  to  cxercife  ; but  they  enfue  very  flowly  in 
phlegmatic  people,  who  are  una£five,  perfpirc  little,  and  put 
the  blood  into' no  great  motion.  Laftly,  thofe  who  have  li- 
ved fome  time  without  food  and  bodily  exercife  have,  for 
the  moll  part,  laboured  under  a difeale  of  the  nerves. 

The ' frefh  chyle,  prepared,  for  the  moft  part,  from 
acefeent  vegetable  food,  is  of  a conliilence  always  'thin- 
ner than  that  of  the  blood  itlelf;  being  received  into 
the  circulation,  it  temperates  the  putrefeent  acrimony,  di- 
lutes the  threatened  coagulation,  and  reduces  the  whole 
mafs  to  that  moderate  degree  of  faiine  nature  which  is  natu-  ^ 
ral  to  man  : And  finally,  the  chyle,  but  more  efpecially  that 
derived  from  animal  food,  and  likewife  what  is  formed  of 
farinaceous  vegetables,  being  replenifhed  with  gelatinous 
lymph,  ferves  to  repair  the  confumption  or  wafte  which  is 
made  from  the  body  itfelf,  to  the  vacuities  of  whofe  broken 
folids  it  is  applied  by  the  caufes  which  promote  the  growth 
of  the  body.  The  drink  dilutes  the  cohefive  diathefis  of  the 
blood,  hinders  its  putrefadlion,  and  carries  off  by  the  emunc- 
tories  luch  particles  as  are  already  putrid  : And  hence  it  is 
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that  a perfon  may  live  for  a long  time  without  folid  food,  if 
he  is  fupplied  with  driuk  j but,  without  drink,  life  fubiifts 
but  a few  days.  / 

We  are  folicited,  as  was  faid  above,  to  take  food,  as  well 
from  the  fenle  of  pain  we  call  hunger,  as  from  the  pleafure 
^received  by  the  tafte.  The  firft  of  ihefc  proceeds  doubtlefs 
from  the  folds  or  plicae  of  the  flomach,  whofe  fenfation  is 
extremely  acute,  rubbing  againft  each  other  by  the  periftaltic 
motion,  and  from  a prelTurc  of  the  diaphragm  and  abdomi. 
nal  mufcles,  by  which  the  naked  villi  of  the  nerves  on  each 
fide  of  the  ftomach  are  made  to  grate  againft  thofe  of  the 
other,  producing,  at  the  fame  time,  an  intolerable  fenfe  of 
pain.  Thus,  we  are  efFeflually  admonifhed  of  the  dangers 
enfuing  from  too  long  abftinence  or  falling,  and  excited  to 
procure  food  or  nouriihment  by  labour  and  induftry.  The 
gaftric  liquor,  becoming  acid  from  falling,  may  alfo  perhaps 
conduce  to  excite  the  I'enfe  of  hunger;,  but  it  will  not  pro-/ 
duce  any  efFet^  if  It  is  putrefeent. 

Thirjl  is  perceived  by  the  tongue,  fauces,  oefophagus,  and 
flomach.  For,  whenever  thefc  very  ienfible  parts,  which 
are  conllantly  and  riaturally  moillened  by  mucous  and  falival 
juices,  grow  dry  from  a deficiency  of  thefe  or  fimilar  hu- 
mours, or  are  irritated  by  a redundancy  of  muriatic  or  alka- 
iefeent  falts,  a fenfe  called  thirll,  which  is  much  more  into- 
lerable and  dangerous  than  the  former,  arifes ; this  difagree- 
able  fenlation  continues,  until  the  proportion  of  diluting  water 
in  the  blood,  being  recruited,  reficres  the  necelfary  moillure 
and  free  fecretion  required  in  the  parts  before  mentioned. 
From  hence  we  learn  why  thirll  attends  labour,  which  ex- 
hales a greater  proportion  of  the  watery  perlpiration  ; and 
why  it  is  a fymptom  of  fevers,  where  there  is  an  obllrudtion 
of  the  exhaling  velfels  belonging  to  the  tongue  and  f uce?  ; 
and  why  limple  water  is  lefs  efficacious  in  abating  thirll  than 
acid  liquors,  that,  not  only  moiften  aad  render  fliud,  but  alio, 
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by  their  mild  Irritation  of  the 'tongue  and  mouth,  provoke 
fv^-ward  the  ^humours,  and  at  the  fame  time  correct  their  pu- 
trid tendency. 

Being  under  the  necellity  of  feeking  food  for  the  fupport 
of  life,  we  have  chofen  it  from  a great  variety  of  both  ani- 
mals and  vegetables,  adding  to  each  of  them  certain  portions 
©f  water  and  fait,  either  to  affift  their  folution,  or  render 
them  more  fapid.  It  is  probable  that  the  primitive  choice  of 
our  foods  was  made  by  experiments,  according  as  the  variety 
of  fmells  and  flavours  in  vegetables  and  their  fcveral  parts  in- 
vited us,  and  as  the  flrength  or  recruit  of  our  faculties,  from 
their  ufe,  confirmed  their  utility.  But,  by  degrees,  animals 
increafijjg  fo  much  as  to  be  incommodious  to  the  hufband- 
man,  and  vegetables  alone  not  being  fuffleient  for  fupporting 
them  under  their  labours,  the  fleCh  of  animals  was  afterwards 
added.  At  prefent,  both  the  number  and  variety  of  fub- 
flances  are  almoft  infinite,  which  we  take  either  as  food  or 
fcafoning  for  our  nourifliment. 

Although  there  are  many  inftances  of  particular  perfons, 
and  even  of  whole  nations,  who  have  fupported  life  only  with 
one  kind  of  food,  either  vegetable  or  animal,  or  even  from  a 
fmall  clafs  of  either  of  them  j and,  laftly,  though  fome  have 
lived  altogether  upon  milk,  or  its  whey  *,  yet  it  feems  to  be 
xiecclTary,  both  from  the  nature  and  fabric  of  the  human  bo- 
dy itfelf,  as  wbll  as  from  certain  experiments,  that  wc  ought 
to  fupport  life  by  the  different  kinds  of  food,  fo  intermixed, 
that  none  of  them  may  exceed  their  reafonable  bounds  ; and 
this  mediocrity  wc  are  taught  from  the  loathing  which 
follows  any  one  kind  of  food  continued  for  too  long  a time 
together. 

Animal  food  appears  a neceflary  part  of  our  nourlfhment, 
from  the  fabric  of  the  human  ftomach  refembling  that  of 
, carnivorous  animals  *,  and  from  teeth  being  inferred  into  each 
jaw  j from  the  fm^lnefs  and  fliortnefs  of  the  Inteftinum  cae- 
cum ; 
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cum  ; and  from  the  ncceffkry  vigour  which  we  require.  A- 
nimal  food  alone  contains  the  gelatinous  lymph  ready  pre- 
pared for  th^  recruit  both  of  our  fluids  and  (blids  ; and  this 
lymph,  extradled  from  the  broken  veflcls  and  fibr^-s,  eauly 
pafles  in  great  abundance  into  the  blood.  An  abltineace 
from  animal  food  generally  caufes  great  weaknels'^  botiv  to  the 
body  and  ftomach,  being  perpetually  attended  with  a trouble- 
fome  diarrhoea.  In  the  lize  and  length  of  the  inteltina  craf- 
fa,  man  agrees  with  herbivorous  animals^ 

Elculent  vegetables  are  generally  of  the  acefcent  kind  ; 
fomc  few  of  them  however  are  alkalefcent  or  aromatic.  Few 
of  them  have  that  animal  glue  whxh  is  fpontaneoufly  change- 
able into  blood  j for  it  is  only  the  Imall  portion  ot  jdiy  which 
is  drawn  from  their  faripaceous  parts,  that,  after  many  re- 
peated circulations^  is  converted  into  the  nature  of  our  pro- 
per juices.  The  ufe  of  vegetables  is  extreineiy,nectfl'ary  in 
order  to  prevent  a too  great  quantity  of  blood,  and  to  hinder 
its  putrefcency.  Too  much  aninjial  food  produces,  as  we  lee 
more  particularly  in  Athropophagi,  the  hot  alkaleicent  Iciir- 
vy,  a fierce  or  favagc  temper,  a peculiar  fetor,  and  lepro- 
fy,  with  a lixivial  ^corruption  of  all  the  juices;  which  are 
only  to  be  cured  by  change  of  diet,  in  which  a vegetable 
acidity  abounds.  Hence  it  is  that  we  are  furnifhed  but  with 
few  canine  teeth  ; and  that  our  appetite  in  health,  but  more 
cfpecially  in  difeafe,  is  ftronger  for  acidulous  vegetables,  in 
proportion  to  our  warmtf  temperature  of  body,  and  greater 
heat  of  the  country,  or  the  feafon  of  the  year.  Hence  wc 
fee,  that,  in  the  hotteft  climates,  people  live  either  altogether 
upon  vegetables,  or  ufe  flelh  meats  bur  very  rarely,  and  not 
without  danger  of  acute  dileafes ; while,  ni  the  colder  coun- 
tries, flelh  is  eaten  freely  with  lefs  danger  ; and  hence  bread, 
or  a farinaceous  aliment  limilar  to  it,  is  made  a handing  part 
of  our  food  throughout  the  world. 
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The  bell:  dnnh  is  afforded  by  pure  water,  not  incorporated 
tvith  falts,  nor  with  air,  which  may  excite  fermentations.  Of 
this  kind  we  juftly  prefer  that  froa-Ta mountainous  fpring, 
which  runs  through  a fandy  bed,  and  which  is  cold,  clear,  . 
light,  and  infipid.  W henever  we  are  unprovided  with  fuch 
pure  water,  as  is  frecjuently  the  cafe  in  low  fiat  countries,  or 
when  any  increafe  of  the  firength  and  raufcular  corrftridlio!^ 
of  the  ftomach  is  required  train  a fpicy  ftimulus,  i»s  place 
may  be  very  well  lupplied  by  wine,- prepared  chiefiy  from 
grapes  j but,  in  defect  (kf  thofe,  from  apples  and  pears  ; which, 
after  a due  fermentation,  becomes  clear,  and  is  replenifiied 
with  an  acid  fait,  and  oily  or  inflammable  fpirit-  Wt.-ll  diluted 
with  water.  Liq  ors  of  the  fame  kind,  replete  with  a vinous 
or  inflammable  fpirit,  but  more  flatulent,  he^avy,  and  lefs  pa- 
latable, are  extracled  b.y  boiling  water  from  grain  of  different 
kinds  previoLifly  malted,  and  prepared  by  fermentation,  as 
fubflitutes  for  wine  in  thofe  countries  where  the  grape  does 
not  ripen,  ' ' ; 

Mankind  have  invented  various  pickles  and  fauces,  as  fair,  I 
vinegar,  and  acids  of  various  kinds,  to  correct  the  putrefeent 
difpofition  of  flefh-meats  ; and  pepper,  and  other  hot  fpices, 
to  flrengthen  the  action  of  the  flomach,  which  is  perpetually 
weakened  by  the  ufe  of  vegetables  : To  .thefe  we  may  add 
fugar,  and  the  eaflern  fpices,  which  are  generally  uTed  either 
for  the  fake  of  ,flavouring'or  preferving  our  food.  But  all 
thefe  yield  no  nourifliinent,  being  deflitute  of  all  gelatinous 
lymph,  or  any  farinaceous  quality. 

The  aliments  are  varioufly  pr.epared,  according  to  the  dif- 
ference of  country,  climate,  or  feafon  ; and  thus  their  crudity 
is  removed,  thtir  folid  fibres  foftened,  their  fuperfluous'air 
expelled,  and  their  difagreeable  acrimony  changed  and  ren- 
dered agreeable.  But  even  after  this,  many  vegetable  foods, 
and  more  efpeciaHy  flefli  meats,  require  to  be  divided,  in 
fome  degree,  by  previous  maftication,  which  is  particularly 
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Eeceffary  in  man,  whofe  ftomach  has  but  few  and  weak  muf- 
cles.  Previous  maitication  alfo  affiils  digeftion,  and  therefore 
prevents  the  food  from  (laying  fo  long  upon  the  llomaeh  as 
to  ipecome  putrid. 

The  meafure  of  our  food  is  determined  by  hunger,  which 
is  different  in  different,  circumltances.  Animal  and  farina- 
ceous food  nouriihes  moil  : Other  aliments  ought  to  fupply, 
by  their  quantity,  what  they  want  in  their  powers  of  nounlh- 
inent.  In  general,  we  are  nouriihed  bell  by  a fomewhat 
ipare  diet,  uolefs  we  are  fubjecled  to  much  labour. 

Alinients  of  various  kinds  are  received  into  the  ftomach, 
either  whole  or  inaliicated.  . Some  of  them  are  alkalefcent, 
as  aniiiial  fubftances  ; others  rancefeen't,  as  fat  ; others  acef- 
cent,  as  vegetables  ; and  others  glutinous,  as  milk,  bread, 
and  moft  of  the  farinaceous  feeds.  The  aliments  aic  digefted 
in  a heat  ne^irly  equal  to  that  neceffiry  for  ba  ching  an  egg, 
produced  by  the  circumjacent  liver,  fplccn,  and  other  vifcera. 
During  digeftion,  the  (lomach  is  perfectly  doled,  both  at  Its 
fuperior,  and  inferior  orifices  •,  and,  ahnough  the  miifcular 
fibres  of  the  ftomach  contrad,  yet  no  food  is  propelled  into 
the  intelli.nes,  until  it  has  been  thoroughly  digeired  ; ctfen 
iniik  itfelf  is  often  retained  in  the'  ftomach  of  ftrong  ammals 
leveral  hours  after  a meal,  without  Dcdiiog  into  the  mtcftines. 
1 he  alinrents,  either  naturally  containing  air  in  thcmlelves, 
or  mixed  with  air  in  maftication,  are^macerated  in  the  juices 
of  the  fiornaish.  jn  cordeque-nce  of  the  hear,  this  included  air 
is  expanded,  and  by  an  operation  fomewhat  liinikir  p fer- 
meiiCaiion,  breaks  the  cells  in  which  it  was  included,  and 
thus  the, contents  of  the  ftomach  are  reduced  to  a pulpy  Irate. 
‘The  lolidhy  of  animal  fubftances  is  occalioned  foieiy  by  thdr 
being  impregnated  with  air,  and  the  air  being  extricated  or 
fet  free  in  the  ftomach,  tbefe  ftibftances  are  reduceable  to  a 
friable  or  (oluble  ftate.  Tjiis  Lift  fad  is  iliuftrated  by  Papin’s 
d^gefter.  This  air,  fet  at  liberty  by  the  digeftion,  often,  un- 
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der  the  denommation  01"  flatus,  diftends  the  ftomach  more 
than  the  food  i felf.  While  it  is  extricated,  the  aliments  be- 
gin.to  corrupt  or  change  into  a naufcous  liquid,  often  acef- 
cent,  or  otherwife  putrefcent,  which  however  happens  lef%ia 
mankind  from  our  ufe  of  brea'd  and  fait.  It  is  frequently 
rancefcent,  as  appears  from  the  flatus,  and  often  of  a mod: 
fetid,  cauftic,  and  inflammable  nature.  This  putrefcency,  or 
imperfefi:  putrefaflion,  fays  Haller,'  is  almoft  the  only  caufe 
of  digeflion  in  fifli,  ferpents,  and  carnivorous  birds.  Hence, 
in  mankind,  rnetals  themfelves,  by  long  ftay  in  the  flomach, 
grow  foft,  aiid  are  eroded;  but,  from  Spallanzani’s  experi- 
ments, it  appears  that  there  are  no  figns  of  putcefa<flion  in 
the  time  of  digehion,  except  in  fick  animals.  (See  Experi- 
ments on  Digefton,  See.)  During  digeflion  there  is  no  lenfe 
of  hunger,  for  the  nervous  plicae  of  the  flomach  are  kept 
from  grating  on  each  other  by  the  interpofition  of  the  food  ; 
and  they  are  not  affeefled  by  the  gaftric  juice,  which,  in  di- 
geftion,  a£ts  ori  the  aliment. 

The  aliment  is  prevented  from  becoming  completely  aci4i 
by  the  heat ; by  the  gaflric  juices  ; by  the  faliva,  which  is 
rather  alkalefcent,  and  Iwallowed  to  the  amount  of  half  an 
ounce  in  an  hour  ; and  by*the  bile  which  frequently  regurgi- 
tates into  the  fiomach.  There  is  no  particular  kind  of  fer- 
ment in  the  flomach  ; from  which  the  delign  of  nature,  the 
dilpolition  of  the  flomach,  and  its  ufe,  are  all  very  remote. 
And  yet  the  juice  of  the  ftomach  alone,  efpccially  in  filhes, 
diflblves  the  bones  of  other  filhes,  which  they  had  devoured. 
(See  Spallanzani’s  Experiments) 

To  the  preceding  theory 'of  digeflion,  taken  from  Haller, 
W‘e  fhall  add  an  abridged  account  of  I'^me  experiments,  ex- 
tracted from  the  ingenious  Mr^Smeilie’s  Philoiophy  of  Natu- 
ral Hiftory.  * 

Dr  Stevens,  in  an  Inaugural  DifTertation  concerning  Di- 
geftion,  pubhfhed  at  Edinburgh  in  the  year  1777*  mqde 

' feverai 


Chap.  III. 


- 34« 


p I G E S T I O N. 

feveral  experiments  upon  a German,  who  gained  a miferable 
iiveivhood  by  fwiillowing  ftones  for  the  amufement  of  the 
people  He  began  this  ftrange  practice  at  the  age  of  feven, 
and  had  at  that  time  continued  in  it  about  twenty  years.  He 
fwailowed  fix  or  eight  fiones  at  a time,  fome  of  them  as  large 
as  a pigeon^s  egg,  and  p ^fTed  them  in  the  natural  way.  'Dr 
Stevens  thought  this  poor  man  would  be  an  excellent  lubjeft 
for  afeertaining  the.folven,t  power  of  the  gaftric  juice  in  the 
human  ftomach.  The  Doctor,  accordingly,  made  ufe  of  him 
for  this  purpole.  He  made  the  German  fwallow  a hollow 
filver  fphere,  divided  into  two  cavities  by  a partition,  and 
perforated  with  a great  number  of  holes,  capable  of  admit- 
ting an  ordinary  needle.  Into  one  of  thefe  cavities  he  put 
four  fcruples  and  a half  of  raw  beef,  and  into  the  other  five 
fcruples  of  raw  bleak.  In  twenty  one  hours  the  fphere  w^as 
voioed,  when  the  beef  had  loft’  a fcruple  and  a half,  and  the 
fiQi  two  fcruples.  A few  days  afterwards,  this  German  fwaU 
lowed  the  fame  fphere.  which  contained,  in  one  cavity,  four 
fcruples  and  four  grains  of  raw,  and,  in  the  other,  four  fcru- 
ples and  eight  grains  of  boiled  beef.  The  fphere  was  return- 
ed in  forty- three  hours : The  raw  flefh  had  loft  one  fcruple 
and  two  grains,  and  the  boiled  one  fcruple  and  fixteen  grains. 
Sufpeding  that,  if  thefe  fubftances  were  divided,  the  folvent 
would  have  a freer  accels  to  them,  and  more  of  them  wou[d 
be  difibived.  Dr  Stevens  procured  another  fphere,  with  holes 
large  enough  to  receive  a crowds  quill.  He  indofed  fome  beef 
in  it  a little  mafticated.  In  thirty  eight  hours  after  it  was 
fwailowed,  it  Was  voided  quite,  empty.  Perceiving  how  rea- 
dily the  chewed  meat  was  difibived,  he  tried  whether  it  would 
diflblve  equally  foon  without  being  chewed.  With  this  view^ 
he  put  a fcruple  and  eight  grains  of  pork  into  one  cavity,  and 
the  fame  quantity  of  cheefe  into  the  other.  The  fphere  was 
retained  in  the  German’s  ftomach  and  inteftines  forty-three 
hour§ ; at  the  end  of  which  time,  not  the  Imalleft  quantity 
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of  pork  "or  cheefe  was  to  be  found  in  the  fpherc  He  next 
fwallowed  the  fame  fphere,  which  contained,  i-n  one  partition, 
fome-roafted  turkey,  and  forne  boilt  fait  herring  in  the  o- 
ther.  , The  fphere  was  voided  in  forty  hx  hours ; but  no 
part  of  the  turkey  or  herring  appeared  j for  both  had  been 
completely  dilTolved.  Having  ddeovered  that  animal  lub- 
ffances,  though  indofed  in  tubes,  were  eaiiiy  dilfdved  by  the 
galfric  juice,  the  Dodor  tried  wherher  ir  would  produce  the 
fame  effed  upon  vegetables.  He  therefore  inclofed’an  equal 
quantity  of  raw  parfnep  and  potatoe  in  a fphere.  After  con- 
tinuing forty  eight  hours  in  the  alimentary  canal,  not  a vef- 
tige  ol  either  remained.  Pieces  of  apple  and  turnip,  both 
raw  and  boned,  were  dilTolved  in  thirty  fix  hours. 

, “ It  is  a comfortable  circumftance,  that  no  animal,  perhaps, 
except  thofe  worms  which  are  hatched  in  the  human  intef- 
tines,  can  refill  the  dilTolving  power  of  the  gafiric  juice.  Dr 
Stevens  incloled  live  leeches,  and' earth- worms,  in  different 
fph<  res,  and  made  the  German  fwallow  them.  When  the 
fpheres  were  dil'charged,  the^animals  were  not  only  deprived 
of  live,  but  completely  diffblvtd  by  the  operation  of  this  pow- 
erful menffruum.  Hence,  if  any  live  reptile  Ihould  chance 
to  be  (wallowed,  we  have  no  fealbn  to  apprehend  any  danger 
from  Inch  an  accident. 

“ The  German  left  Edinburgh  before  the  Dodor  had  an 
opportunity  of  making  a farther  progrefs  in  his" experiments. 
He  therefore  had  recourfe  to  dogs  and  ruminating  animals.  In 
the  couffe  of  his  trials  upon  the  lolvent  power  in  the  gaffric 
fluid  of  dogs,  he  fotind  that  it  was  capable  of  dilfolving  hard 
bones,  and  even  balls  of  ivory,;  but  that,  in  equal  times,  very 
lIttle*impreflion  was  made  upon  potatoes,  parfftep,  and  other 
vegetable  fubftances.  On  the  contrary,  in  the  ruminating 
animals,  as  the  Iheep,  the  ox,  Sec.  he  dilcovered.  that  their 
gaffric  juice  fpeedify  dilT.dved  vegetables,  bur  made  no  iinpref- 
ffon  on  beef,  mutton,  and  other  animal  bodies.  From  thefe 
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laH:  experiments,  it  appears  that  the  difFerent  tribes  of  ani- 
mals are  not  lefs  dihin'guiOied  by  their  external  figure,  and. 
by  their  manners,  than  by  the  quality  and  power  of  their 
gaftric  juices.  Dogs  are  unab’e  to  digefi:  vegetable,  and 
Iheep  and  oxen  cannot  digefi  animal  fubfiances.  As  the  gnfi. 
trie  juice  of  the  human  fiomach  is  capable  of  difiblving,  near- 
ly with  equal  eafe,  both  animals  and  vegetables,  this  circum- 
fiance  afford^  a firong,  and  almoft  an  irretifiible  proof,  that 
nature  originally  intended  man  to,  feed  promifcuoufly  upon 
both.  ^ ^ ' ' ' 

“.Live  animals,  as  long  as  the  vital  principle  remains  in 
them,  arc  not  afFe^ed  by  the  folvent  powers  of  the  fiomach. 
‘ Hence  it  is,’  Mr  Hunter  remarks,  ‘ that  we  find  animals 
‘ of  various  kinds  living  in  the  fiomach,  or  even  hatched 
and  bred  there  •,  but  the  moment  that  any  of  thele  lofe 
« the  living  principle,  they  become  fubjeifi  to  the  digeftive 
‘ powers  of  the  fiomach.  If  it  were  poffible,  for  example, 
‘ For  a man’s  liand  to  be  introduced  into  the  fiomach  of  a 
‘ living  animal,  and  kept  there  for  fome  confidcrable  time, 
‘^it  would  be  found  that  the  difFolvent  powers  of  the  fto- 
‘ mach  could  have  no  efFedt  upon  it : But,  if  the  fame  hand 
‘ were  feparated  from  the  bdtiy,  and  introduced  into  the 

* Fame  fiomach,  we  fhouid  then  find,  that  the  fiomach  would 
« immediately  adl  upon  it.  Indeed,  i'f  this  were  not  the 
‘ ,cafe,  we  fliould  find  that  the  fiomach  itfelf  ought  to  have 
‘ been  made  of  indigefiible  materials ; for,  if  the  living 
‘ principle  was  not  capable  of  pr^ferving  animal  fubfiances 
‘ from  undergoing  that  procefs,  the  fiomach  itfelf  would  be 
‘ digefied.  But  we  find,  on  the  contrary,  that  the  fiomach, 
‘ which  at  one  infiant,  that  is,  while  pofiTelFed  of  the  living 
« principle,  was  capable  of  refilling  the  digeftive  powers 
‘ which  it  contained,  the  next  moment,  vl^.  when  deprived 
‘ of.  the  living  principle,  is  itfelf  capable  of  being  digefied, 

* either  by  the  digeftive  powers  of  other  fiomachs,  or  by  the 

‘ remains 
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^ remains  of  that  power  which  it  had  of  digefilng  other 

* things.’  ' 

“ When  bodies  are  opened  Tome  time  after  death,  a.confi- 
dcrable  aperture  is, frequently  found  at  the’greateft  extremity 
of  the  ftomach.  ‘ In  thefc  cafes,’  fays  Mr  Hunter,  < the  > 

< contents  of  the  ftomach  are  generally  found  loofe  in  the 
« cavity  of  the  abdomen,  about  the  fpleen  and  diaphragm. 

* In  many  fubjedls,  this  digeftiVe  power  extends  much  farther 

< thah  through  the  ftomach*  I have  often  found,  that,  af- 
‘ ter  it  had  diffblved  the  ftomach  at  the  ufual  pjace,  the 
‘ contents  of  the  ftomach  had  come  into  contact  with  the 
‘ fpleen  and  diaphragm,  had  partly  difTolved  the  adjacent 

< fide  of  the  fpleen,  and  had  difiblved  the  ftomach  quite 

< through ; fo  that  the  contents  of  the  ftomach  were  found 

< in  the  cavity  of  the  thorax,  and  had  even  affected  the 

* lungs  in  a fmall  degree.” 

The  flefliy  fibres  of  the  ftomach  being  irritated  by  the  fla- 
tus, the  weight,  and  the  acrimony  of  the  food,  begin  to  con- 
tradl  thernfelves  more  powerfully  than  when  the  ftomach  is 
ernpty,  and  with  a greater  force  in  proportion  as  it  is  more 
full.  And,  firft,  the  mufcular  ftratum,  which  paffes  alopg 
the  leffer  curvature,  draws  t!ie  pylorus  to  the  oefophagusj 
and,  being  infert^d'  only  into  the  left  face  of  the  former, 
draws  it  to  the  right.  The  principal  ftratum  of  the  circular 
fibres  contr'adfs  the  capacity  of  the  ftomach  according  to  its 
length*,  grinds  or  intermixes  its  contents  with  the  liquors  j 
and  determines  them  both,  like  the  preffure  of  two  hands 
p]aced,oppofire,  to  flow  towards  the  pylorus : But  this  flux 
through  the  pylorus  is  not  continual,  on  account  of  the  val- 
vula  pylori,  and  likewife  becaufe  this  motion  begins  from 
fome  part  that  is  more  irritated,  and,  as  we  fee  by  nume- 
rous experiments,  part  of  it  is  very  foon  received  into  the 
blocd.  Thele  alternate  contraiftions  at  laft  terminate  in  a 
full  evacuation.  In  this  action  of  the  ftomach,  there  is  no- , 

thing 
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thing  which  refemhles  the  triture  made  by  the  ftrong  giz- 
zards of  granivorous  fowls,  which  fome  anatomiiis  have  af'cri- 
bed  to  the  human  (ioniach.  The  ftomach,  however,  has  a 
confiderabie  degree  of  flrength,  fince  the  contraction  of  its 
fibres  is  often  more  tb.an  a third  part  of  their  length  ; f >r  we 
freqiientfy  fee  the  ficmach  reduced  to  lefs  than  a third  part 
of  its  diameter.  The  (tomach  is  alfo  frequently  obf^rved  to 
be  diminilhed  to  much  leis  than  its  thir  i part,  even  to  the 
br€a<ith  of  an  inch,  fo  that  it  can  expel  the  finalleit  fjhfiaii- 
ces,  ai'.d  entirely  evacuate  itfelf.  The  comprefiing  force  of 
tlic  fiomach  mull:  be  vCry  fmall,  as  it  brajfcs  neither  berries 
nor  worms  • ' 

h'he  motions  which  the  fiomach  receives  from  the  dia- 
phragm and  abduiiiinai  u.uicles  is  greater  than  its  proper  pe- 
rifialfic  motion.  It  is  principally  by  the  lorce  6i  tiieic  mulcies 
that  the  drinks  are  urged  on  continually,  out  the  folid  foods 
only  when  they  are  diliuived,  iclt  cho.e  parts  wliicli  aicpoo 
grols  Ihouid  bfC  expelled  through  the  pylorus  into  tne  duode- 
nuin  i for  thefbiid  aiiuients  do  not  Item  to  leave  tne  ituniaclx 
before  they  have  changed  their  fibrous  or  other  texture  fpr  .-hat 
of  a mucus  j being,  as  it  were,  a cineritious,  yeliowilli,  ibiiie, 
what  fetid,  mucilaginous,  and  liquid  pulp.'  Thar  which  is 
find:  prepared  a'n'l  become  fluid  goes  out  of  the  fiomach  before 
the  rcll ; but,  fuch  things  as  arc  hard,  or  too  large  to  pafi 
the  pylorus,  are  retained  in  the  fiomach  for  a longer  time. 

TiiC  fiomach  being  irritated  by  too  great  a t^uantity  or  acri- 
mony of  the  food,,  by'ficknefs,  by  a rtpuifion  of  the  bile,  or 
other  caiifeSjdoeSj  by  an  autiperlfiaitic  or  r/cverted  motion  of  jts 
fibres,  drive  its  contents  up\vards  tlirou  di.the  open  and  relaxed 
oefophagus  in  the  aci:  of  vomiting  Any  parr  of  the  whole  in- 
teflinal  canal,  from  the  pharynx  to  the  r aum  may  be  coa- 
findled,  eiri.cr  fuddenly  or  flowly,  by  an  aritip.  rut.  Itic  a otion. 
If  it  happens  fitddvrdy  to  the  upper  parrs  at  the  fiomach,  the, 
diaphragm,  and  iikewife  the  aodommai  mulcies,  being  convul- 
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fed  at  the  fame  time,  it  is  called  I'smiting ; if  it  is  ilowly  per- 
forniedi  it  may  be  C"lied  tumwatio  i it  the  fiUcjll,  and  partis 
cularly  the  great  inteitmes,  return  their  contents  upwards, 
the  difeafe  is  called  ileus,  'I  hc  effect  of  vomiting  is  partly 
from  the  prefiure  of  the  abdominal  mufeies  depi effing  the 
falfe  ribs,  and  urging  the  contents  of  the  abdomen  again!!: 
the  diaphragm  ; which,  at  the  fame  time,  contracting  itlelf 
to  a plane  downwards,  farces  the  ftomach,  as  between  the 
fides  of  a prefs,  to  throw  up  its  contents. 

The  aliments  driven  in  their  natur  d courfe  to  the  duode- 
num, meet  there  with  the  influent  bile  and  pancreatic  juice, 
which  often  flow  back  into  the  flomach. 

* A thin  watery  liquor  diftils  from  the  exhaling  arteries  into 
the  cavity  of  the  inteflines,  like  the  juice  of  the  ftomach,  not 
acrid,  but  faltiffi.  The  quantity  of  this  liquor  may  be  com^ 
pitted  from  the  large  extent  or  fum  of  all  the  excretory  ori- 
fices, and  from  the  feCfion  of  the  fecretory  artery,  which  is 
larger  than  any  other  in  the  body  ; add  to  this,  the  laxity  of 
the  parts  perpetually  kept  warm  and  mpift,  and  the  copious 
diarrhoea  or  watery  dilcharge  that  often  follows  the  ufe  of 
purgative  medicine’s.  The  mucus  arifing  from  the  pores  or 
cells,  ferves  to  lubricate  and  defend  the  internal  furface  of  the 
villous  membrane,  and  to  guard  the  fenfible  nerves  from 
ftrongly  acrid  or  pungent  particles..  Hence  we  fee,  it  is  more 
abundant  at  the  beginning  of  the  larger  inteftincs,  becaufc 
there  the  rnafs  of  ahment  begins  to  be  more  feculent,  acrid, 

. and  tenacious. 

The  mixture  of  this  liquor  with  the  pulp- like  mafs  of  the 
aliment,  together  wirh  the  bile  and  pancreatic  juice,  is  made 
by  the  motion  of  the  furrounding  mukies  of  the  abdomen  ; 
but  this  force  is  Imall,  and  incapable  of  moving  the  aliments 
forward.  The  periftaltic  motion,  which  is  more  particularly 
' firong  and  evident  in  the  fmall  inteftincs,  is  the  chief  power 
by  which  the  digefted  aliments  are  propelled  along  the  intef- 
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tinal  tube.  Any  part  of  the  inteftine,  irritated  by  flatus  or 
any  lharp  or  rough  body,  contrails  itfelf,  even  after  death, 
moft;  violently  in  that  part  where  the  ftimufus  is  applied,  in 
order  to  free  itfelf  from  the  oflending  or  diltendiog  body, 
which  it  expels  into  the  next  bpen  part  of  rhe^  lax  intefline  ; 
where,  being  received,  it  is  again  propdied  forward,  by  excit- 
ing a like  flimulus  and  contraction  as  betore.  This  contrac- 
ting motion  of  the  inteflines  is  made  in  various  parts  of  the 
gut,  either  lucceflively  or  at  the  fame  time,  wherever  the 
flatus  or  aliment  excites  a ftimuius,  without  obiervi ug  any 
certain  order.  8o  well  fitted,  however,  are  the  inteflines  tor 
this  motion,  that  they  even  exceed  the  irritability  of  fhe 
heart.  When  they  are  not  irritated,  they  remain  at  reft ; 
and  we  may  fuppofe  this  to  be  thecaufe  why  the  fit  is  depo- 
flted  in  the  abdomen.  The  principal  ftimuius  is  the  air; 
next  to  that  is  the  aliment ; and  laltly,  the  bile.  , This  mo- 
tion IS  performed  by  a fort  of  alternate  creeping  and  revolu- 
tion of  the  inteflines,  which  diflTedfion  eafily  dtmonftratcs  in 
brute  animals,  and  cafes  of  wounds  in  the  abdomen  and  rup- 
tures have  manifeittd  it  in  the  hu  lian  fpecies.  Among  fo 
many  inflexions,  the  weight  of  the.  aliment  is  but  of  little 
conftquence,  for  it  «afiiy  alcends  or  defeends  through  the  ir- 
ritated inteftine,  which  thus  empties  itl'eif. 

This  periftaltic  motion  of  the  intcltines  is  performed  by 
the  cenftriCtion  of  their  circular  fibres,  which  empty  the  tube 
exadfly,  without  injuring  it  againft  pins,  needles,  or  any  oiher 
fliarp  bodies  accidentally  introduced  into  it,  they  being  at  the 
fame  time  puftied  forward.  But  the  revolutions,  or  thofe  mo- 
tions in  which  the  tube  is  alternately  Ihortened  and  lengthen- 
ed, and  the  ftraightening  of  crooked  parts  one  before  another, 
which  IS  fo  remarkably  conipicuous  in  brute  animals,  are  per-, 
formed  by  the  long  fibres,  which  we  fee  conrradt  themfclves  at 
the  feat  of  the  prefent  ftimuius,  and  dilate  the  following  por- 
tion, in  order  to  receive  what  follows.  By  the  fame  contradf ion, 
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the  villous  membrane  of  the  inteftines,  within  their  cavity, 
is  urged  and  reduced  into  longer  folds  *,  whence  the  mucus 
is  exprefled  and  applied,  by  the  force  of  irritation  and  Aimu- 
lus,  to  that  part  of  the  alimentary  mafs  where  it  was  requir- 
ed. Thefe  long  fibres  freqaenrly  make  intro-fufceptions  of 
-the  intcftine?,  and  generally  without  any  bad  con'eqnences, 
by  drawing  up  the  contraffed  portion  of  the  inteflin'e  into 
that  which  is  loofe,  in  fuch  a manner,  that  the  former  is  fur- 
rounded  by' the  latter,  which  is  relaxed. 

The  alimentary  pulj),  diluted  with  the  pancreatic  juice  and 
that  of  the  inteftines,  intimately  mixed  with  the  faponaceous 
bile  and  circunijacent  mucus,  is  niore  perfefriy  difTolved  than 
it  was  by  the  efdcncy  of  the  flomach,  in  proportion  as  the 
'ficlcs  of  the  intefimes  come  into  a larger  contact,  and  ap- 
proach nearer  togetlier  ; to  which  add,  the  longer  feries  of 
the  pcrillaltic  motions,  and  the  greater  quantity  of  djffolving 
juices.  In  this  manner  the  alimentary  pulp,  intermixed  with 
air,  forms  a froth,  without  any  kind  of  fermentation.  At 
the  fame  time  the  acid  or  acefeent  quality  is  correcled,  while 
the  oily  or  fat  parts,  difTolved  by  the  bile,  intermix  with  the 
v/atery  juices,  and  give  the  dp,  le  its  ufual  milky  appearance. 
It  is  of  a bright  colour  In  tlie  duodenum,  at  the  hrh  entrance 
of  the  biliary  dud,  and  may  be  feen  diflindly  through  the 
whole  length  of  the  fmall  intellines  adhering  to  their  villous 
coat,  But  the  gelatinous  juices  of  flefb  meats,  diluted  with 
a hirge  portion  of  water,  and  likewife  from  their  own  fiibvif- 
cid  nature,  adhere  mere  particularly  to  the  villous  coat,  and 
enter  it  by  abh^rjjtion.  ‘Water  and  watery  lique.  •'s  are  ail  ve- 
ry fpeedily  abforl^ed,  and  yet  the  feculent  remains  never  grow 
thick  in  the  fmall  intehmes,  as  far  as  Haller  has  been  able  to 
obferyc,  becaufe  riie  watery  part  is  repaired  by  the  arterial 
vapour  and  n ucus ; nor  do  they  become  foetid  in  any  con- 
iiderable  degree,  as  w'ell  becaufe  of  the  great  quantity  of  di- 
luting juices^  as  becaufe  the  quick  progrefHoh  will  not  allow 

them 


Chap.  HI, 


DIGESTION. 


349 


them  time  enough  for  putrefying.  Thofe  remains,  of  a 
more  earthy,  grols,  and  acrid  difpohtion,  which  were  not  re- 
ceived by  the  mouths  • f the  abforbing  la£feals,  by  their  own 
weight,  or  by  the  mufcular  contractions,  defcend  flowly  into 
the  large  inteftines,  fo  as  to  complete  their  whole  courie  in 
the  fpace  of  about  twenty-four  hours  : All  the  chyle  of  the 
aliment,  however,  is  commonly  extracted  within  three  or  four 
hours,  or  a little  more. 

The  confidCtable  length  of  the  fmall  inteftine,  which  is 
upwards  of  hve  times  longer  than  the  body,  the  great  iur- 
face  of  the  villous  membrane  increaied  by  folds,  the  incre- 
dible number  of  exhaling  or  ablorbent  vcficis,  the  flow  courfe 
of  the  feces  through  the  large  inteitines,  and  the  great  quan- 
tity of  the  inteftinal  juice  poured  into  the  alimentary  mafs, 
all  conduce  to  the  preparation  of  the  chyle  ; to  its  abfbrp- 
tiori  into  the  laCteals  and  the  melenteric  veins  j to  the  abiter- 
tion  of  vifcidities  from  the  intelline  ; to  the  avoiding  adhe- 
lions  and  coagulations  5 to  the  deflruction  of  any  acrid  dia- 
thefis  j and  to  the  iubduin';  any"  poilonous  quality  in  many 
juices,  which,  being  direCtiy  mixed  with  the  blood,  would  in- 
ftantly  kill.  Kence, ' in  general,  the  inteitines  are  long  in 
animals  that  feed  upon  hard  diet,  but  ihorc  in  carnivorous 
ones,  and  fliorteli  in  all  thole  that  live  upon  juices  ; And, 
even  in  man,  an  uncommon  fliortnefs  of  the  inceflines  has 
been  known  to  be  attended  with  hunger,  and  a difcharge  of 
foetid  and  fluid  feces. 

The  hen^  by  which  the  aliment  is  fomented,  and  which  Is 
exceedingly  proper  for  the  folution  of  the  gelatinous  matter, 
and  for  exciting  a beginning  putrefaClicn,  is  the  principal  caufe 
of  the  foetor  which  is  gradually  produced  m tnc  aliment ; 
hence  alfo  the  ufeful  part  df  the  aliment,  rendered  more 
fluid,  is  the  better  adapted  for  abforprion.  The  air  alfo,  in- 
clofed  in  the  vifeid  aliment,  operates  here,  in  the  flomach, 
by  breaking  the  coheflon  of  the  aliments,  if  any  parts  of  it 
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yet  remain  whole.  The  inteftinal  water  dilutes  the  little 
xnalTes  of  aliment ; and  if  any  hard  part  remains,  this  liquor 
foftens  it  by  maceration.  The  bile  being  intimately  mixed 
with  oil,  renders  it  mifcible  with  water. 

What  remains,  after  the  chyle  has  been  abftra^ted,  conlifts 
4)f  fome  portion  of  the  bile,  become  mucilaginous,  and  dege- 
nerated *,  fome  part  of  the  human  mucilages ; moft  of  the 
earthy  parts  of  the  food  all  thofe  parts  which,  by  their 
acrimony,  were  rejected  by  the  abforbing  mouths  of  the 
lafleals,  yet  changed  by  means  of  putrefadion  j and  laftly, 
all  the  folid  fibres  and  membranes,  whofe  cohefion  was  too 
great  to  be  overcome  by  the  maceration  and  periftaltic  mo- 
tion in  the  inteftines. 

All  thefe  remains  pafs  from  the  extremity  of  the  ileum  int® 
the  caecum,  in  which  they  are  collected. 

The  inteftinal  feces,  therefore,  retained  in  the  beginning  of 
the  colon  or  large  inteftine,  there  grow  dry  by  the  abforp-. 
tion  of  their  vapours  (o  as  to  be  capable  of  receiving  a figure 
from  the  round  contrat^ed  par^s  of  the  colon  ; they  afeend 
from  the  bottom  of  the  caeciini  elevated  by  the  long  liga- 
ments, which  end  in  the  appenJix  vermiforuiis.  And  here 
the  manner  in  which  the  feces  are  propelled  by  the  contrac- 
tion of  the  circular  fibres,  appears  better  than  in  the  fmall 
inteltines.  The  longituainal  fibres  of  the  inteftine,  being 
attached  to  the  contracted  parts  as  fixed  points,  draw  up  and 
dilate  the  lower  parrs  of  the  inteifine  j the  parts  of  the  in- 
teltine,  to  which  the  feces  are  next  brought,  being  irritated 
and  contracted  in  like  manner,  are  immediately  after  drawn 
together  by  the  round  ano  long  fibres,  by  a lucceflive  repeti- 
tion of  which  the  feces  fihiih  their  courfe,  through  the 
whole  large  inteifine,  m about  twenty-four  irours  in  a heal- 
thy perlon. 

While  the  grols  feces  afeend  by  the  folds  or  valves  of  the 
ileum,  the  weight  of  them  deprciics  the  lower  loid  to  the  left 
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fide,  which  draws  back  the  ligament  common  to  each  valve, 
in  fuch  a manner  as  to  con>prels  and  exactly  clofe  the  upper 
fold  downward,  that  nothing  rpay  return  back  into  the  ilthm; 
which  might  eahly  happen  in  a fluid  Itate  of  the  feces,  if 
this  pafl’age  was  not  fo  accurately  fliut  up.  The  feces,  when 
in  danger  of  falling  d^wn  from  the  upper  parts,  deprcfs  the 
upper  valve,  and  thus  accurately  exclude  themfelves.  The 
feces  continue  to  move  flowly  forward,  becoming  more  dry, 
confiftent,  and  fi-ured  by  the  fame  caufes,  through  the  whole 
traft  and  repeated  flexures  of  the  colon.  This  intefline  is 
from  five  to  feven  feet  long,  and  it  is  in  general  capable  of 
retaining  the  feces  for  twenty-four  hours,  fo  as  to  give  no  ia- 
terruption  to  the  common  aflairs  of  life  ; this  retention,  how- 
ever,  is  always  proportional  to  the  velocity  with  which  the 
fmall  inteflines  propel  their  contents. 

At  length  the  teccsfall  into  the  reflum,  which  being  fltuat« 
ed  in  the  midft  of  much  lurrounding  fat  and  cellular  fub- 
flance,  eafily  expands,  and  fuffers  the  excrement  to  be  collcc«. 
ted  in  large  quantities,  and  to  be  retained  for  a confiderablc 
time.  I 

The  flruffure  of  the  rectum  differs  very  much  from  that 
of  the  other  inteflines.  The  external  membrane  or  perito- 
neum is  only  fpread  before  it ; while  behind  it  is  fupported 
by  a broad  ftratum  of  the  cellular  fubftance,  replete  with 
fat  and  many  conglobate  glandules,  conne<Sling  it  all  the  way 
to  the  os  facrum.  The  mufcular  fibres  are  much  ftronger 
and  more  numerous,  efpecialiy  the  longitudinal  ones,  thaa 
in  the  other  inteflines  j being  compofed  of  the  three  liga- 
ments, expanded  and  f]  read  firfl:  over  the  anterior  furface, 
and  then  over  the  whole  intefline ; they  dilate  the  intefline 
before  the  advancing  feces,  and  draw  it  back  after  the  feces 
arc  excluded.  The  tranfverfe  fibres  are  aUo  ftrong  ; and  the^> 
laft  of  them  are  oval,  forming  a protuberant  ring,  called  the 
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internal  /phinEleVy  by  which  the  opening  of  the  anus  is  clo- 
fed.  , 

The  villous  coat  of , the  inteft'ne  has  a very  rough  furface, 
is  extremely  porous,  and  full  of  reticuLited  polygonal  wrin- 
kles, and  is  furnifhed' with  fome  peculiar  (inufcs.  That  part 
of 'the  intehine  which  i^  next  to  the  fi£:n  cr  outward  opening 
forms  a white  firm  circle  like  a valve,  Inio  which  deicei^d 
the  longitudinal  folds^r  Between  thtle  folds  are  inteiceptcd 
linufes,  hollow  upwards,  and  of  a greater  depth  towards  the 
lower  extremity  of  the  intelVine.  The  moutiis  of  the  large 
mucous  glanciults  open  into  thcle  cavities  ; while  the  margin 
of  the  anu"  iilelf  is  defended  by  lebaceous  glandules,  left  it 
Ihould  be  excoriated  by  the  hard  acrid  feces. 

Whenever,  therefore,  the  feces  are  colic ^fed  within  the 
reftum,  in  I'uch  a quantity  as  to  become  troirdefome  by  their 
weight,  irritation,  or  acrimony,  they  excite  an  uneafiners 
through  the  adjacent  vifeera ; and  are  then,  by  the  force  of 
the  diaphragm  and  abdominal  mufeies,  prtfTed  downwards 
through  the  inner  fim  of  the  pelvis,  fo  as  to  urge  upon  the 
contents  of  the  lefs  refifting  bladder  and  re<51:um.  Wnen  the 
refinance . of  the  arms  is  thus  overcome,  tiie  comprefhng 
forces  of  the  diaphragm  abate,  and  the  feces  continue  to  dif- 
charge  from  the  body,  urged  only  by  the  peritfalric  motion 
of  the  intehine.  Alter  the  feces  are  expelled,  the  inieltine, 
by  its  longitudinal  fibres,  is  clrawm  hack  or  up  into  the  body  ; 
after  which,  the  opening  of  the  arms  itfelf  is  clolely  contract- 
ed by  the  two  proper  I'phindlcrs  as  at  firfi:.  The  feces  in  men 
and  carnivorous  animals  are>very  foetid,  almofi:  putrid,  fuba!- 
kaline,  fofr,  and  contain  much  oil  intimately  mixed  with 
falts,  which  are  left  both  by  the  aliments,  as  well  as  by  the 
bile  and  other  humours  of  the  human  body.  An  acrid  and 
foetid  w’-ater  returns  from  the  feces  into  the  blood  *,  hence 
cofiivenefs  in  fevers  is  hurtful,  putrefadion  being  increafed 
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by  the  affufion  of  the  above  mentioned  matter  into  the  bo- 
dy  , 


§ 13.  Hepar^  and  Veftcula  Ftllis^ 


Ziiuation^  figure^  and  divi/im  of  the  liver.  The  liver  is  a 
large  and  folid  mafs,  of  a dark  red  colour,  a little  inclined 
to  yellow,  fituated  immediately  under'  the  arch  of  the  dia- 
phragm, partly  in  the  right  hypochondrium,  which  it  fills  al- 
moft  entirely,  and  partly  in  the  epigadrium,  between  the  ap- 
pendix enfiformis  and  fpina  dorfi,  and  termmuing  co.^  mon- 
ly  in  the  kft  hypochondrium,  into  which  it  fometirnes  runs  a 
confiderable  way. 

The  figure  of  the  liver  is  irregular,  it  being  arched  or  con- 
vex on  the  upper  part,  unequally  concave  oh  the  lower,  and 
very  thick  on  the  right  and  back  fides.  towards  the  left  and 
anterior  fides,  its  thicknefs'decreafes  very  much,  and  termi- 
nates there  by  a kind  of  edge ; and  it  is  broader  from  right 
to  left  than  from  before  backwards. 

The  liver  may  be  divided  into  two  extremities,  one  great, 
the  other  fmall ; two  edges,  one  anterior,  and  one  pofterior  ; 
two  fides,  one  fuperior  and  convex,  which  is  fmooth,  poliih- 
ed,  and  proponioned  to  the  arch  of  the  diaphragm,  and  one 
inferior,  concave,  and  uneven,-  with  feverai  eminences  and 
depreflions  ; of  which  hereafter. 

It  may  Ijkewufe  be  divided  in?o  two  lateral  pa^rts,  called 
lobes ; one  of  which  is  term.ed  the  great  r right  lobe  the  oiher 
fmall  or  left  lobe  Thcfe  two  lobes  are  dittiriguifhed  above 
by  a membranous  ligament,  and  below,  very  p amly,"by  a 
confiderable  IcifTure,  lying  in  the  fame  diredtion  with  the  fu- 
perior ligament. 

The  eminences  on  the  concave' fide  of  the  liver  belong  to 
the  great  lobe,  'ihe  principal  eminence  is  a fort  of  triatigu- 
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lar  or  pyramidal  apophyfis,  fituated  backward  near  the  great 
fcilTure  which  difiingui  flies  the  two 'lobes. 

This  triangular  eminence  is  termed  Amply  the  /mail  hbe  of 
the  liveTf  or  iobulus  Spige/ii^  though  it  was  known  to  leveral 
anatomids  long  before  his  time.  One  of  its  angles  advances 
a conflderable  way  toward  tlie  middle  of  the  lower  fide  of  the 
great  lobe,  and  is  loft  there.  Iftiis  angle  we  call  the  root  of 
the  Iobulus.  Toward  tlie  forefide  there  is  another  eminence, 
lefs  prominent,  but  broader  ; and  to  this  eminence,  and  the 
fo/mer,  the  antients  gave  the  general  name  of  portae. 

The  depreftions  on  tlie  coi.cave  or  lower  fide  of  the  liver, 
which  deferve  our  attention,  are  four  in  number.  The  firft: 
is  the  IciiTure  that  feparates  the  two  lobes  which  runs  acrefs 
the  concave  fide,  from  the  eminences  already  mentioned,  to 
the  anterior  edge,  whei^e  it  terminates  by  a norch  of  differ- 
ent depths  in  duT  rent  lubjec'ts.  ,This  is  termed  the  great 
fdjfure^ol  the  liver;  and,  in  fome  iubjects,  part  ol  it  is  an 
entire  tube.  The  fecond  deprcfilon  is  fituated'  tranlvtrlely 
between  the  two  e.ninences  of  the  great  lobe',  and  filled  by 
the  finus  of  the  vena  portae,  fo  called  by  the  antients,  becaufe 
it  lies  between  the  eminences  of  the  fame  name.  The  third 
depreliion  is  b.ickwarJ,  between  the  great  lobe  and  iobulus 
^Spigelii,  a'’d  the  vena  cava  pafics  ti'.rcugh  ir.  The  fourth  is 
a kind' of  iulcus,  between  the  lobt-lus  and  Imall  lobe  of  the 
liver,  which,  iii  the  foetus,  lerved  to  receive  a venal  canal  left 
in  adults,  in  whom  it  appears  only  as  a kind  of  ligament. 
This  fuk'us  is  in  fi>me  meafure , a continuation  of  the  great  . 
fciffiir'e,  and  joins  tlie  yena^viva  by  an  acute  angle. 

Befides  thefe  fc u r cleprefiions,  there  i»  one  on  the  fore  part 
of  the  great  lobe,  in  which  the  veficula  feiJis  is  lodged  ; and 
it  fometimes  runs  as  far  as  the  edge,  wliere  it  forms  a fiuail 
norch.  \^'e  may  iikewife  reckon  among  rhefe  depreffioms  a 
fmall  fuperficiai  cavity  in  the  pofter’or  and  lateral  part  of  tite 
lower  fide  of  the  great  lobe,  by  which  ii  refts  on  the  right 
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kidney  ; and  likcwife  a fuperficial  cavity  in  the  left  lobe, 
where  It  runs  over  tiie  ftomach. 

Laitly,  on  the  poO trior  edge  of  the  liver,  there  is  a great 
finus  common  to  both  l(;bes.  which  gives  paffage  to  the  fpina 
•dorll  and  oetopliagus,  near  the  place  where  ihe  vena  cava  cle- 
f'cend:- ; and  v/e.  iometiines  meet  with  Icifiurcs  on  both  tides 

I ' 

of  il'.e  liver,  which  are  not  ordinary. 

Ligaments  of  the  liver,  I’he  convex  hdcc.’f  the  llv'ler  is  edm- 
mcniy  t.onnt(^ted  to  the  diaphragm  by  three  hgamems,  which 
are  oi.Iy  contitiiidtions  of  the  membranous  ianiina  of  the  pe- 
ritonaeum. One  lies  near  the  edge  of  the  extremity  of  each 
lobe,  and  one  in  the  middle  ; and  they  are  accordingly  term- 
ed'the and  Itjt  ligamtnis.  There  is  a cellular 
fubOance  in  iiie  doplicaiore  ol  ericli,  in  wliich  the  blood  vtf. 
I'cis  and  lymphatics  run.  and  which  iei.ds  off  a kind  of  lami- 


na into  the  lubllance  of  the  liver. 

TJic  right  ligament  Icrneiiirics  connecls  the  great  lobe  to 
the  Cc.rtiiages  oi  ihe  failc  ribs ; and  the  left  ligament,  or  that 
of  the  Imaii  lobe,  is  clten  double,  and-  advances  toward  the 
rnidule  ligaaieiit.  'ibis  middle  ligament  begins  below  in  the 
great  kiliure  of  the  liver,  near  the  eminences  called  poitae  ; 
and  Irom  thence  pahes  rhrtnjgh  the  dntenor  notch,  and  over 
tlie  convex  hde  of  the  liver,  at  the  union  cf  the  two  lobes, 
and  iS"  hxed  obliquely  in  the  diaphragm.  i 

It  IS  hkewife  hxed  along  riie  upper  and  inner  part  of  the 
vagina  of 'the  right  mufculus  redlus  of  the  abdomen,  in  luch 
an  oblique  manner,  as  to  be  nearer  the  linea  alba  belovy  than 
above. 

Belides  thefe  li-gaments,  the  great  lobe  cf  the  liver  is  like- 
wife  connedled  to  the  right  ala  of  the  lendmcu®  portion  of 
the  dicipnragm,  not  by  a ligament,  but  ’by  a broad  and  im- 
mediate iiohelion,  without  the  intervention  cf  the  membrane 
of  the  pentonaeum,  which  is  only  folded  quite  round  this 
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adhefionT  to  form  the  external  membrane  of  all  the  reft  of 
the  of  the  liver. 

This  broad  adl^efion  is  commonly,  though  improperly, 
called  ligamentum  coronarium  : But,  in  the  firft  place,  it  is  not 
, a iigamtnt,  as  has  been  already  obferved  ; and,  fecondly,  it 
is  not  circular,  but  oval,  ai  d very  oblong.  ' 

It  is  not  on  the  upper  part  of  the  convex  fide  of  the  liver, 
but  along  the  poflerior  part  of  the  great  lobe  ; the  broad  ex- 
tremity of  the  adhelion  lying  nearer  the  notch,  and  the  poin- 
ted extremity  towards  ihe.ri^ht  hypochondrium. 

Tne  middle  ligament,  called  improperly  ligamentum  hepatis 
JufptnJorium^  contains,  in  Its  duplicature,  a thick  white  rope, 
like  a found  ugameht,  which  was  the  unibilical  vein  in  the 
foetus.  Thus  the  lower  part  reprefents  a falx ; the  convex 
edge  of  which  is  ftiarp,  and  the  other  rounded. 

All  thelc  ligaments  Icrve  to  ktep  the  liver  in  its  proper  fi- 
tuation,  and  lo  hinder  it  from  inclining  too  much  towards 
either  fide : JBut  we  mull  not  imagine  that  any  of  then!  ferve 
to  lufpend  it  ; becaule  it  is  fufiiciently  lupported  by  the  fto- 
macli  and  intcllines,  elpecially  when  they  are  filled. 

When  the  ftomach  is  empty,  or  when  we  faft  longer  than 
^ ordinary,  it  is  a common  exprtfilion  to  fay  the  ftomach  pinch- 
os,  us.  As  the  liver  is  not  then  fuftained  by  the  ftomach  and 
inteftines,  it  defeends  by  its  own  weight,  and  chiefly  by 
- means  of  the  middle  ligament,  pulls  the  diaphragm  along 
with  it.  It  is  in  that  place,  therefore,  that  we  have  this  un- 
caly  fenfation  *,  and  not  at  the  luperior  orifice  of  the  ftomach, 
as  is  commonly  believed. 

The  right  or  great  lobe  of  the  liver,  which  lies  in  the  right 
hyporh<mc)rium,  refts  on  the  right  kidney  by  a fmall  fupeffi- 
cial  depreffion  above  mentioned  ; and  it  likewife  covers  a 
portion  of  the  arch  of  the  colon  and  the  pylorus.  About 
two  third  parts  of  the  fmall  or  left  lobe  lie  in  tjie  middle  of 
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the  epigaftrium,  and  the  remaining  third  part  advances  over 
the  ftonrach  towards  the  left  hypochondrium. 

1 his  fmall  lobe  is  fitiiared  almoft  horizontally  pthe  great 
lobe  is  Very  much  inclined,  and  its  thick  extremity  runs 
down  almoll  in  a perpendicular  diredion  to  the  right  kidney 
on  Vv’hich  itjies,  in  the  manner  already  faid  rbis'oblerva- 
tion  is  of  ufe  to  diftinguifli  the  difFereut  pares  of  the  liver  in 
wounds  and  chirurgical  operations. 

it  may  likewile  ferve  to  diredl  us  in  examining  a liver  ta- 
ken out  of  the  body;  the  iituation  which  may  be  other- 
wife  very  ealily  miftaken,  efpecially  that  of  the  parts  of  the 
concave  fide.  The  pafTage  . of  the  vena  cava,  between  the 
body  of  the  great  lobe  and  the  lobulus  Spigelii,  may  likewife 
ferve  for  a rule  in  placing  a detached  liver  in  its  true  fitua- 
tion, 

Structure  of  the  liver.  The  liver  is  compofed  of  feveral 
kinds  of  vefTels  ; the  ramifications  of  which  are  multiplied  in 
an  aflonifhing  manner,  and  form,  by  the  intertexture  of  their 
capillary  extremities,  an  innumerable  colIecSiion  offmall  pulpy 
friable  corpufcles,  which  are  looked  upon  to  be  fo  many  or- 
gans defigned  ^o  feparate  from  the  mafs  of  blood  a particular 
fluid,  termed  the  bile. 

The  greateft  p.'<rt  of  thefe  vefTels,  from  one  end  to  the 
other,  is  included  in  a membranous  vagina,  called  capfula  venae 
portaej  or  capfula  Gtijfoni^  from  an  Englifh  author  who,firft 
deferibed  it  particularly,  about  the  middle  of  the  lafl  century. 
This  vagina  is  commonly  confidered  as  a continuation  of  the 
membrane  which  covers  the  liver,  and  which  penetrates  this 
fubftance  along  with  the  blood-vefTels^  but  Sabatier  is  of  opi- 
nion that  it  is  a continuation  of  the  cellular  membrane  which 
covers  the  vena  portae  ventralis. 

The  veflel  which  carries  the  blood  to  the  liver  is  called 
vena  portae^  for  the  reafon  already  given.  In  the  deferip- 
tion  of  the  veins,  we  obferved  that  the  vena  portae  might 
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I be  conGdered  as  two'Iarge  veins,  the  trunks  of  which  are  join- 
ed cndwiie,  and  lend  out  branches  and  ran^ificanons  in  opj  o- 
fite  directions  to  each  other;  that  one  of  rhele  veins  is  rami- 
fied in  the  liver,  the  other  without  the  liver,  and  lending 
its  branches  and  ramiGcations  to  the  vilcera  of  the  abdomen  ; 
and,  iadly,  that  the  Grll;  ot  thele  large  veins  may  be  termed 
n)ena  po-,tae  he  atica  the  other  vena  portae  ventralh . 

Vena  portae  hepatica.  The  particular  trunk  of  the  vena 
portae  hepatica  is  Gtuated  tr.udverfily  between  the  broad  an- 
terior eminence  of  the  great  lobe  of  the  iw  r and  the  root  of' 
the  lobulus  in  a parricidar  Icillure,  and  farms  Vvdiat  is  called 
tY.t  finus  of  the  vena  pottae.  From  this  Gniis  five  {.Tincipal 
branches  go  out,  which  are  afterwards  divided  into  millions 
of  ramiGcations  through  the  whole  lubftance  of  the  liver. 

At  this  p^ace  the  vena  portae  lays  down  tiic  common  of- 
fice of  a vein,  and  becomes  a kind  of  artery  as  it  enters,  and 
is  again  raniihed  in  the  liver.  '1  he  extremities  of  ail  thefe 
ram.Gcations  ot  the  trunk  of  the  vena 'portae  hepatica  end  in 
the  pulpy  friable  corpuftles  of  the  liver. 

Pohi  btlarii  et  duBus  hepaticus.  It  is  in  tfiefe  corpufcles  that 
the  bile  is  lecrerca,  and  it  is  immediately  collected  in  the  fame 
number  of  extremities  of  another  kind  of  veGels,  which  unite, 
by  numerous  ramiGcations,  into  one  common  trunk.  I liefe' 
ram  Gear  on.s  are  termed  port  bilariU  and  the  trunk  duBus  he- 
paticus; and  the  ramiGcations  of  thefe  two  kindofveficls 
are  mvelfed 'together  by  the  capfula  of  the  vena  portae. 

Hepatic  veins.  The  blood  deprived  of  this  bilious  fluid  is 
-reconveyed  to  the  he^rt  by  a great  number  of  venal  ramifi- 
cations, which  afterwards  unite  into  two  or  three  prir  cipal 
branches,  beGdes  others  that  are  lefs  conGJerable,  that  termi- 
nate in  the  vena  cava,  and  are  all  called  by  the  name  of  vena 
hepatica. 

The  capillary  extremities  of  the  ramiGcations  of  the  vena 
hepatica,  join  thole  of  the  vena  portae,  and  accompany  them 
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through  the  liver;  and  3^et  the  great  branches  of  both  veins 
interle<5t  each  other  in  feveral  places. 

When  we  cut  the  liver  in  {lices,^t  is  eafy  to  diftinguifh  id 
each  dice  the  ramifications  of  the  vena  heparica  from  thofe 
of  the  vena  portae  ; the  firft  bein^  thinned  and  larged,  and 
adhering  doled  to  the  lubdance  of  thediver;  whereas  thofe 
of  the  vena  portae,  which  are  inveded  by  the  cellular  capfu- 
la 'appear  to  be  a little  ruffled  when  empty  ; becaufe  the  cel- 
lular capfula  fubfides  when  it  is  cut  but  the  other  v^ins  re- 
main unifor!;'.ly  oppn,  their  fides  adhering  to  the  iubdance  of 
the  liver  ; befides,  they  are  accompanied  by  the  branches  of 
the  hepatic  artery  and  biliary  duds  which  do  not  follow  thofe 
of  the  vena  hepatica  : And  Sabatier  obferves,  that  the  direc- 
tion of  the  brandies  of  the  vena  hepatica  is  perpendicular  to 
that  of  the  vena  portae. 

Hepatic  artery  and  nerves.  The  liver  receives  from  the  ar- 
teria  cadiaca  i particular  branch,  termed  arteria  hepatica  s 
’which  being  very  fmall  when  compared  with  the  bulk  of  that 
vifeus,  feem  defigned  only  for  its  nourishment,  and  not  for 
the  fecretion  of  the  bile.  The  plexus  hepaticU',  formed  by 
the  nervi  fympathetici  maximi  et  medii,  furmlhes  a great 
number  of  nerves  to  the  fubdance  cf  the  liver.  The  rami- 
ficat'bns  of  tlie  artery,  and  nervous  })iexns  are  included  in  the 
cellplar  capfula,  together  with  thofe  of  the  vena  portae  and 
pori  bilarli. 

The  pulfation  of  this  artery  been  by  fome  anatomids 
taken  for  that  of  the  capfula,  which  they  Tuppofed  to  be  muf- 
cular;  and  by  this  they  have  endeavoured  to  explain  the  ar- 
terial fundion  of  the  vena  portae  : But  they  Iiave  not  confi- 
dered  that  the  blood  io  this  vein  does  not  require  to  be, 
pumped  forward  ; becaufe  fp  fwift  ^ motion  would  liave  beea 
prejudicial  to  the  fecretion  of  the  fine  oil  of  the  bile,  for 
which  a flow  and  ahnod  infenfible  nr.otion  is  necefflry.  Cow- 
per  and  Santorinus  were  the  firii  who  doubted  of  the  inufcu- 
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lar  nature ,vof  the  capfula,  and  they  have  been  followed  in 
this  opinion  by  modern  anatomifts. 

The  liver  is  covered  exteriorly  by  a particular  membrane 
or  coat,  which  is  a continuation  of  the  peritonaeum.  A 
membranous  or  filamentary  fuhflance  likewife  runs  through 
this  whole  vifcus,  and  connedts  the  ramifications  and  extre- 
mities of  all  its  veffels  to  each  other.  This  fubftance  fcems 
to  be  a complicated  produdfion  of  the  capfida  of  the^vena. 
^ portae,  and  of  the  external  membrane  of  the  liver. 

The  outer  furface  of  this  coat  is  very  fmooth,  but  its  in- 
ner furface  is  uneven,  confifiing  of  a great  number  of  thin 
m'^mbranous  laminae  ; between  which  we  obferve  very  dif- 
tin^lly,  numerous  lymphatic  velTels,  on  both  the  convex  and 
concave  fides  of  the  liver  ; but  it  is  more  difficult  to  trace 
thofe  which  accompany  the  filamentary  fubfi-ance  through 
that  vifcus.  Some  of  the  lympathetic  vefTels,  from  the  fub- 
'"Rance  and  concave,  furface  of  the  liver,  run  in  the  capfule  of 
GllfTon  ; and  after  paffing" through  conglobate  glands  fituated 
there,  they  end  at  lafi:  in  the  receptaculum  chyli,  or  into  fome 
of  the  large  lafleals ; others,  upon  the  convex  furface  of  the 
liver,  run  to  the  ligamehtum  rufpenforium,  from  w^ich  they 
pierce  the  diaphragm  in*cdmpany  with  the  vena  cava,  to  end 
in  the  thoracic  dufl.  ^ 

We  have  already  obferved,  that  the  fubftance  of  the  liver 
is  chiefly  made  up  of  an  infinite  number  of  pulpy  friable 
corpufcles  ; each  of  which  is  bounded,  and  in  a,  mannerTur- 
rounded,  by  a parricuhr  expanfion  of  the  capfula  GlifToni  j 
and  all  thefe  expanfions  are  connected  by  common  fepta,  in 
fome  mcaUire  refembling  a bee-hive. 

Thefe  c^orpufcle*-  have  Several  angles,  erpecially  in  the  in- 
ner  furface  of  the  I vci* but  near  the  furface  they  are  raifcd 
in  the  form  of  fatall  tuberclec.  Their  pulpy  texture  appears 
like  radia«ted  viih,  a iiiiaii  void  fpace  being  left  in  the  middle 
' of  each. 
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If  we  blow  through  a pipe  into  the  vena  portae,  vena  cava, 
arteria  hepatica,  or  trunk  of  the  pori  bilarii,  but  efpecially 
through  the  two  veins,  we  obferve  the  liver  to  fwell,  and  the 
corpufcles  near  the  furface  are  raifed,  and  become  more  fen- 
fible.  If  we  blow  with  much  force,  we  burft  thefe  corpuf- 
cles ; and  the  air  getting  between  them  and  the  external 
~ membrane,  rail'es  it  from  the  fubftance  of  the  liver  in  blifters. 

DuBus  cholidochus.  The  dudtus  hepaticus,  or  trunk  of  the 
pori  bila:ii,  having  run  a little  way,  joins  another  canal,  called 
duBus  cydicus  or  veftcularis  ; becaufe  it  comes  from  the  veficu- 
la  fellis,  as  we  (hall  fee  in  the  defcription  of  that  organ, 
Thefe  two  united  dudls  form  a common  trunk,  named  duBus 
eholidochus  s becaufe- it  conveys  the  bile.  This  dudf  having 
reached  the  incurvation  of  the  duodenum,  infin'uates  itlelf 
through  the  coats  of  that  inteftitie,  and  opens  into  its  cavity 
not  by  a round  papilla,  but  by  an  oblong  orifice  rounded  at 
the  upper  part,  and  contraded  at  the  lower  like  the  Ipout  of 
an  ewer,  or  like  a common  tooth-picker. 

. The  edges  of  this  orifice  are  raifed,  broad,  and  plaited,  as 
we  may  fee  by  making  this  portion  of  the  duodenum  fwmi  in 
clear  water.  At  the  entry  of  this  orifice  we  fee  another 
fmall  opening  diftindl  from  it,  which  is  the  orifice  of  the 
dudlus  pancreaticus ; of  v*rhich  hereafter.  GlilTon  was  of 
opinion,  that  the  extremity  of  the  du6lus  cholidochus  was 
furnifhed  with  a fphinder  of  mufcular  fibres,  which  was  ca- 
pable of  fhutting  the  orifice,  and  of  preventing  the  contents 
of  the  duodenum  from  entering  it  ; but  no  fuch  dudl  has 
been  found  by  others,  and  the  obliquity  of  the  pafTage  an- 
fwers  the  fame  purpofe. 

Veficula  felits.  The  gall-bladder  is  a kind  of  fmall  bag, 
fliaped  like  a pear',  that  is,  narrow  at  one  end,  and  wide  at 
the  other.  The  wide  extremity  is  termed  the  fundus  or  boU 
tonif  the  narrow  extremity  the  nechf  and  the  middle,  portion 
the  body.  About  one  third  of  the  body  of  the  veficula  lies 
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in  a depreilion  on  the  concave  fide  of  the  liver,  from  the 
trunk  or  finus  of  the  vena  portae,  where  the  neck  is  fituated, 
to  the  anterior ' edge  of  the  great  lobe,  a little  toward  the 
right  fide,  where  the  bottom  is  placed  ; and  in  Tome  fubje^s 
it  advances  beyond  the  edge,  fo  as  to  o})pore  itfelf  to  the 
iniifcles  of  the  abdomen,  under  ciic  edges  of  the  falfe  ribs. 

Therefore  when  we  (land,  the  veficuU  feliis  lies  in  a plane 
inclined  a little  kom  behind  forward.  V/hen  we  lie  upon 
'the  back,  it  is  almofi:  inverted.  When  we  lie  on  the  right 
fide,  the  bottom  is  turned  dowuiward,  and  it  is  turned  upw'ard 
when  we  lie.  on  the  left  fide ; and  thele  fituations  vary  accor- 
ding to  the  different  degrees  of  each  potiure. 

I The  gall-bladder  is  compofed  of  feveral  coats,  the  outer- 
moft  of  which  is  a continuation  of  tliat  which  invelts  the  li- 
ver, and  confequently  of  the  perlionaeuin. 

The  under  fide  of  the  gall-bladder  touches  the  colon  at 
the  beginhin'g  of  the  duodenum,  and  fometimes  at  the  py- 
lorus. , 

The  fecond  coat  is  faid  by  feme  to  be  flefiiy,  and  made  up 
of  two  flrata,  one  longitudinal,  the  other  tfanfverfe,  like  thst 
of  ifie  fiomach  cr'intefiines  *,  but,  excepting  in  fome  very  ro- 
buft  fubjeefs,  there  are  fcarce'.y  any  mufcular  fibres  to  be 
feen. 

A vvhitifh  ftratum  is  looked  upon  as  the  third  coat  of  the 
gall-bladder,  anlwer;ng  to  the  tunica  nervbfa  of  the  intefiines. 

The  innermofi,  or  fourth  coat,  has  on  the  infide  a great 
number  of  reticular  folds,  filled  with  fmall  lacunae,  like  per- 
forated papillae,  erpecially  near  the  neck  of  the  vefieula, 
where  thefe  foils  are  longitudinal,  and  afterwards  form  a 
kind  of  fmall  pylorus,  with  plaits  of  the  fame  nature  with 
thofe  in  the' great  one,  ‘Thefe  lacunae  are  looked  upon  to 
■be  gUjnds.  Sabatier  ad<nits  only  of  the  firfi:  and  the  lafi:  of 
thefe  coats,  aud  cqnfiders  the  intermediate  fubfiance  as  being 
merely  cellular  and  valcular. 
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That  fide  of  the  body  of  the  veficula  which  lies  next  the 
liver,  is  connecled  to  that  vifciis  by  a vafr  number  of  fila- 
ments, which  run  a great  way  into  the  fubfiance  of  the  liVer. 
Anmng  thefe  fibres,  in  feme  animals,  dufls  have  beci>  obferv- 
^ed  a long  time  ago.'  They  are  moh  numerous  near  the  neck 
’ cf  the  veficula,  and  they  are  named  ducius  cyjio-hepaiiciy  qv 
hepatico-njlici no  fijch  dofls  can  be  demonfirated  iin  the 
human  body. 

The  nech  cf  the'vcficula  is  formed  by  the  cotitra^fion  of 
the  fmall  extremity,  ^and  tkis  neck,  bending  afterwards  in  a 
particular  manner,  produces  a narrow  canal,  named  ducius 
fyjlicus.  This  incurvation  repreferits,  in  fome  meafure,-  the 
head 'of  a bird,  of  which  the  cyfiic  du£t,  by  the  gradual  di- 
minution of  its  diameter,  exprefies  the  beak.  This  cannot 
'be  leen  when  the  jiver  is  extra  fiiurn  ; and  even  infitu  it  is 
-but  very  imperfeclly  feen,  when,  in  order- to  view  the  con- 
cave fide,  the  liver  is  raifed  and.  throfi;  too  much  againtf  the 
diaphragm  ; for  by  thus  inverting  the  liver,  the  curvature  is 
difordered,  and  we  fee  two  in  the  place  cf  one. 

To  fee  this  curvature  in  its  true  natural  fituation,  the  liver 
is  to  be  raifed  but  very  little,  and  tlie  duodenum  left  un- 
touched ; then  we  mufi:  (loop  and  look  under  the  liver  with- 
out diforderiag  r.ny  thing.  This  incurvation  may  be  of  ufe 
to  hinder  too  precipitate  a difeharge  ol  the  bile  contained  in 
the  veficula,  which  feme  fituuions  of  the  body  might  occa-' 
fion, 

Tlie  nec.k  of  r-'c  veficula  Is  nearly  of  the  fame  ftruflure 
with  thc-other  parts,  it  has  on  thefinfide  feveral  reticular 
rugae  and  lome  folds,  which  appear  like  fragments  of  valvu- 
lae  conniyentes,  firuated  very  near  each'othcr,  from  the  neck 
to  the  contraciion  of  the  cyflic  duft.  .The  firfi:  of  thefe 
folds  is  broad  and  large,  and  alrnoil:  circular  *,  the  next  is 
more  oblique  and  fmallcr  in  fize,  and  the  refi:  dlrninifli  in  th.e 
iame  manner.  Taken  all  tcgelhcr,  they  form  a kind  of  fpl- 
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ral  flight,  which  may  be  feen  through  the  neck  on  the  out- 
flde,  where  it  fometimes  appears  like  a fcrew,  efpecially  when 
the  neck  is  filled  with  any  fluid.  This  obfervation  is  owing 
to  M Heifter. 

By'flitting  the  neck  and  du£l,  we  fee  all  thefe  folds  very 
diftindlly,  efpecially  when  we  examh^e  them  in  clear  water. 
When  they  are  viewed  in  any  other  manner  they  eafily  de» 
ceive  us,  being  miftaken  for  true  valves,  becaufe  of  their 
tranfverfe  fituatici^n.  They  may,  however,  in  fome  meafure, 
fupply  the  place  of  valves,' by  hindering  the  bile  from  run- 
ning too  faft  into  the  duodenum,  and  the  contents  of  the 
duodenum  from  entering  this  duiSl.  The  flrudture  of  the 
bili  iry  du6ts  appear  to  be  entirely  membranous,  covered  ex-' 
ternaily  with  a thick  cellular  fubftance,  and  lined  within  by 
a kind  of  tunica  villola,  which  is  pierced  with  numerous 
holes,  that  make  it  appear  like  a fieve.  Through  thefe  a 
mucous  humour  flows,  to  lave  the  dudts  from  the  impreflion 
of  the  bile.  And  the  internal  furface  of  all  thefe  biliary 
dutls,  that  is,  of  the  duefus  hepaticus,  cyfticus,  and  cholido- 
chus  being  exanrined  through  a microfeope  in  clear  water,  ap- 
pears to  be  nearly  of  the  fame  flrudure  through  their  whole 
extent. 

The  cyftic  and  hepatic  dudts,  do  not,  in  their  ordinary  and 
natural  fituation,  reprefent  the  capital  Greek  r,  where  they 
form  the  duftus  cholidoch’us.  After  the  incurvation  of  the 
neck  of  the  vcficuia,  thefe  two  ducts  run  very  near  each 
other,  and  they  appear  to  be  feparated  only  by  railing  up  the 
liver  to  view  them.  The  fame  diforder  happens  in  an  inver- 
ted liver  extra  litum  ; for  then  the  body  of  the  liver  fubfides 
and  is  flattened,  and  thereby  feparates  the  dueCts  ; whereas, 
in  its  true  fituation,  it  is  very  much  incurvated,  and  the  duds 
very  near  each  other. 

The  dudus  choiidochus  appears  rather  to  be  a continua- 
tion of  the  dudus  cyfticus,  than  the  comtpon  trunk  ^ of  that 
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and  of  the  du£fus  hepaticus  ; for  this  laft  dudt  runs  for  fome 
fpace  within  the  fides  of  the  former,  before  it  opens  into  the 
cavity,  much  in  t|ie  fame  manner  as  the  duclus  cholidochus 
pafles  into  the  duodenum.  W inflow  has  obferved,  at  the  open- 
ing of  the  hepatic  into  the  cyiiic  du£l,  a fmall  ioofe  valvular 
uiembrane,  which  may  hinder  the  bile  from-returning  out  of 
the  ductus  cholidochus  into  the  hepaticus.  But  later  anato- 
milis  defcribe  only  a fharp  angle  at  the  meetirtg  of  the  cyhic 
and  hepatic  du^s,  hinilar  to  the  bifurcation  of  the  arteries  or 
veins. 

The  bile,  which  pafi'es  through  the  du£lus  hepaticus  into 
the  cholidochus,  may  be  called  hepatic  s and  that  which  is 
collected  in  the  velicula  fellis,  may_be  termed  cy/iic-  The  he- 
patic bile  flows  continually  through  the  ;du£tus  cholidochus 
into  the  duodenum  ; whereas  the  cyftic  bile  flows  only  by 
reafon  of  plenitude,  or  by  corapreflion.  ' 

Remarks  on  the  vejfels^  ^c.  of  the  Iher.  The  trunk  of  the 
vena  portae  ventralis  terminates  between  the  lobulus  and  the 
oppohte  part  of  the  great  lobe  ; and  there  joins  the  trunk  of 
the  vena  portae  hepatica  in  the  tranfverfe  linus  of  the  liver, 
between  the  right  extremity  and  the  middle  of  that  flnus. 

The  umbilical  ligament,  and  confequently  the  umbilical 
vein  in  the  foetus,  joins  the  trunk  of  the  vena  portae  hepa- 
tica toward  the  left  extremity  of  the  tranfverfe  flnus  of  the 
liver.  The  canalis  venofus  in  man  is  not  exadlly  oppoflte  the 
vena  umbilicalis,  but  a little  to  the^  right  fide ; and  there- 
fore thefe  three  veflels  lie  in  fuch  a direction  as  to  form  two 
oppoflte  angles,  refembliug  thefe  of  the  handle  of  a wheel  or 
of  a fpit. 

, In  the  foetus,  therefore,  the  blood  which  com'es  from  the 
umbilical  vein  does  not  run  directly  through  ,that  contained 
in  the  vena  porta  hepatica  in  the  flnus,  and  from  thence  into 
the  canalis*  venofus  ; but  is  obliged  to  turn  from  left  to  right^ 
and  fo  to  mix  with  the  blood  in  the  vena  portae,  before  it 
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enters  that  canal  which  opens  into  the  trunk  of  one  of  the 
great  hepatic^  veins  of  the  vena  cava  near  the  diaphragm. 

The  hepatic  vena  portae  gives  off  commonly  live  large 
branches,  into  the  iiver,  three  from  its  right  extremity 
into  the  great  iob.e,  and  two  from  its  leh  extremity  into  the 
fmall  lobe  5 and  from  the  interhice  between  thele  a Imall 
branch  goes  diredtiy  to  the  middle  of  the  convex  fide  of  the 
liver. 

The  hepatic  veins  are  commonly  two  or  three  large  bractch- 
es,  which  go  into  the  trunk  of  the  vena  cava  by  one  common 
opening/  efpecial|y  two  of  them.  In  the  fubhance  of  the 
liver,  they  interl'edl  the  branches  of  the  hepatic  vena  portae, 
and  are  ramified  in  all  diredfions,  in  the  manner  already  ex- 
plained- The  inferior  portion  of  the  opening  of  thelc  veins 
into  the  vena  cava,  forms  a kind  of  femilunar  valve. 

JBeiow  thefe  hepatic  veins,  the  vena  cava  inferior,  in  its 
pafi'age  by  the  iiver,  receives  feveral  other  fmall  hepatic  veins, 
which  feem'to  have  the  fame  relation  to  the  hepatic  artery, 
as  the  great  veins  to  the  vena  portae. 

The  paffage  of  the  vena  cava  is  through  the  right  portion 
of  the  pollerior  finns  of  the  liver,  and  conlec[uently  on  the 
fide  of  the  great  lobe,  which  is  hollowed  at  this  place  fuffi- 
ciently  to  give  pafiage  to  the  vein,  of  vvhich  it  furrounds  a- 
bout  three-fourths,  femetimes  more,  and  fometimes  the 
whole. 

This  pafiage  anfwers  to  the  interfiice  between  the  lobulus 
and  the  reft  of  the  great  lobe  j and  its  dirfedtioh  is,  in  tlie 
natural  fiate,  from  below  upwards,  and  a little  from  left,  to 
right  : But,  when  the  liver  is  viewed  extra  fitum,  and  inver- 
ted, it  appears  very  oblique  *,  bat  ftiil  it  ferves  as  a guide  to 
beginners,  who  are  very  apt  to  be  mifiaken  in  examiniog  an 
inverted  livdr. 

, The  trunk  of  the  great  vena  portaej  the  hepatic  arteries, 
the  dudtus  hepaticus,  or  trunk  of  tlie  pori  biliarii,  and  the 
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nerves  of  the  plexus  hepaticus,  form  altogether  a large  bundle 
before  they  enter  the  liver.  The  trunk  of  the  hep?^tic  vena 
portae  is  in  the  middle  of  this  bundle;  the  hepatic  arteries 
lie  on  the  right  and  left  fides  of  this  trunk ; the  nerves  fur- 
round  it  on  all  fjdes,  and  they  communicate  with  the  plexus 
mefentericus  fuperior.  ' ' ' 

Afterwards,  the  firft  branches  of  the  arteries,  nerves,  and 
porl  biliarii,  leave  the  trunk  of  the  great  vein,  and  join  in 
the  fame  manner  the  trunk  of  |the  (mail  or  hepatic  vena  por- 
tae, and  its  ramifications  in  the  caplula  GlilToni  explained  a- 
bove.  / 

All  thefe  branches  of  the  vena  portae,  and  of  the  arteries, 
nerves,  and  pori  biliarii,  accompany  each  other  by  ramifica- 
tions through  fhe  whole  fubftance  of  the  liver,  forming  every 
wliere  fmall  Lfciculi,  in  the  fame  manner  as  the  large  bundles 
were  formed  by  their  trunks.  Each  ramus  of  the  vena  por- 
tae, artery,  nerve,  and  porus  biliarus,  has  a proper  vagina,  and 
all  the  four  have  a common  vagina  diftinguifhed  from  the 
former  cellular  fepta,  which  are  only  continuations  of  the 
vaginae  of  both  kinds. 

The  convex  fide  of  the  common  cellular  vagina  Is  con- 
nected quite  round  to  the  fubftance  of  the  liver  by  numerous 
filaments  which  arife  from  it,  and  which  form  the  cellular 
fubftance  found  betw^een  the  glandular  corpufcles.  The  con- 
cave fide  produces  the  cellular  fepta  above  mentioned. 

In  this  common  vagina,  the  vefiels,  duCts,  and  nerves,  are 
dirpofed  in  (uch  a manner,  as  that  the  rami  of  the  vena  portae 
chiefly  fill  the  cavity  of  h,  and  lie  In  a lateral  fituation.  The 
arterial  ramus,  and  perus  biliarus  lie  together  on  the  fide  of 
the  vein,  and  the  nerve  is  divided  into  feveral  filaments, 
which  run  in  betw'een  the  vefiels.  and  duCls,  and  chiefly  ac- 
company the  artery  and  porous  blliarius  ; the  venae  portae  ka- 
vin.g  by  much  the  feweft. 
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The  ufes  of  the  liver  (hall  be  explained  after  the  defcrip- 
tion  of  the  pancreas,  fpleen,  and  omentum,  all  thefc  vifcera 
having  a great  relation  to  the  liver. 

§ 14.  Pancreas,  , ^ 

Figure^  divifton^  and  fituation  of  the  pancreas*  The  pancreas 
is  a long  flat  gland,  of  that  kind  which  anatomifts  call  conglo* 
meratey  fituated  under  the  ftomach,  between  the  liver  and 
the  fpleen.  Its  figure  refembles  that  of  a dog’s  tongue;  and 
it  is  divided  into  two  fides,  one  fuperior,  the  other  inferior; 
two  edges,  one  anterior,  the  other  pofteribr ; and  two  extre- 
mities, one  large,  which  reprefents  the  ba^Gs  of  a tongue, 
and  one  fmall,  and  a little  rounded,'  like  the  point  of  3 
tongue.  ' \ 

The  pancreas  is  fituated  tranfverfely  under  the  ftomach,  in 
the  duplicaiure  of  the  pofterior  portion  of  the  rnefocolon. 
The  large  extremity  is  connedted  to  the  firfi  incurvation  of 
the  duodenum,  and  from  thence  it  pafTes  before  the  reft  of 
that  inteftine  ail  the  v/ay  to  its  laft  incurvation  ; fo  that  a 
great  part  of  the  duodenum  lies  between  the  pancreas  and  the 
vertebrae  of  the  back.  The  finall  extremity  is  fixed  to  the 
omentum,  near  the  fpleen.  *•  , 

StrtiBure  of  the  pancreas.  The  pancreas  is  compofed  of  3 
great  number  of  foft  glandular  moleculae,  combined  in  fuch  a 
manner  as  to  exhibit  the  appearance  of  one  uniform  mafs  on 
the  outfide,  the  farface  of  which  is  rendered  uneven  only  by 
numerous  fmall  convexities,  more  or  lefs  flatted.  When  thefe 
moleculae  are  feparated  a little  from  each  other,  we  find,  a- 
long  the  middle  of  the  breadth  of  the  pancreas,  a particular 
duel,  in  which  feveral  fmaller  dudls  terminate  laterally  on 
each  fide,  like  Imall  rami  in  a ftem. 

This  canal,  named  duBus  pancreatlcuSy  or  duBus  Virfungi, 
from  the  difeoverer  of  it  in  the  human  body,  is  very  thin, 
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whitCi  and  almoH;  tlranfparent,  and  the  exrremhy  of  the  trunk 
opens  commonly  into  the  extremity  of  the  dudfus  cholido- 
chus.  From  thence  it  diminifhes  gradually,  and  terminates 
in  a point  next  the  fpicen.  The  fmall  lateral  branches  are 
likewife  large  near  the  trunk,  and  very  fmall  toward  the 
edges  of  the  pancreas,  all  of' them  lying  in  the  fame  plane 
like  the  branches  of  the  common  filix  or  fern. 

The  pancreatic  dudl  is  ^fomenmes  double  m man,  one  part 
lying  above  the  other.  It  is  not  always  of  an  equal  length, 
and  fornetimes  runs  in  a winding  courfe,  but  always  m the 
fame  plane  ; and  it  is  nearer  the  lower  than  the  upper  fide  of 
the  pancreas.  It  pierces  the  coats  of  the  duodenum,  and 
opens  into  the  du£lus  cholidochus,  commonly  a little  above 
the  prominent  point  of  the  orifice  of  that  canal ; and  £bme- 
times  it  opens  immediately  into  the  duoder.um. 

^he  fmall  pancreas.  In  man,  Wi' flow  obferved,  that, 
where  the  great  extremity  of  the  pancreas  is  connected  to  the 
curvature  of  the  duodenum,  it  fends  down  an  elongation, 
which  adheres  very  clofely  to  the  following  p -rtion  of  the  in- 
teftine  ; and,  upon  a careful  examination,  he  found  a particu- 
lar pancreatic  du6t  ramified  like  the  large  one,  which  ran  to- 
ward, and  interfe^led  this  great  duct,  into  the  extremity  of 
which  it  opened,  after  having  perforated  the  tluodenum. 
This  portion  he  termed  pancreas  minus,  it  lometi.nes  opens 
feparately  into  the  duodenum,  in  which  we  likevvile  obferve 
feveral  fmall  holes  round  the  du^us  ciiolidochuh,  which  an- 
fwer  to  the  pancreas. 

Bloodf^ejjels  and  nerves  of  the  pancreas.  The  arteries  of  the 
pancreas  come  from  the  pylor.ca,  duodenalb,  and  chiefly 
from  the  fplenica.  which  adheres  very  clokly  to  the  wiioie 
lower  fide  of  the  pancreas  near  the  pollerior  ed  .e,  and  ic 
fends  oft' in  its  pafTage  a great  many  raini  nam  d arteriae pan^ 
£reaticae^  which  go  off*  from  each  fide,  more  or  Ida  'ranfi. 
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A^erfely.  It  receives  alfo  fome  fmall  ramifications  from  the 
gaftrica  major  and  mefenterica  fnperior. 

The  pancreatic  veins  are  ran,i  of  the  fplenica,  one  of  the 
principal  branches  of  the  ver;a  portae  n.aior  or  ventralis. 
This  vena  fplenica  rims  likewife  along  the  Jmwer  fide  of  tlie 
pancreas  near  the  edge,  in  a fliallow  depreilion  formed  in  the 
fubflance  of  the  gland.  Thefe  veins  anfwer  to  the  arteries  of 
the  fame  name;  and  there  are  hkevv'jfe  other  Onail  veins 
correfponding  to  the  fmall  arteries,  which  are  productions  of 
the  great  rneferaica,  &c. 

i'he  nerves  of  the  {)ancreas  come  partly  from  the  plexus 
hepaticiis,  partly  from  the  plexus  fpleuicus,  and  partly  from 
the  I'iCKus  mc.'entcricus  fuperior ; and  it  likewife  receives 
fome  from  the  flat  ganglion  or  ulexiform  intertexiure,  men- 
tioned in  the  defeription  of  the  nerves  by  the  name  of  the 
tranfverfe  repe. 

The  papcreatic  du'5l  is  not  only  double  in  fome  fubjeCls, 
as  has  been  faid,  but  the  collateral  branches  have  communi- 
cations in  form  of  iflands  in  feveral  places  within  tlac  body  of 
the  pancreas. 

The  pancreatic  juice,  whicli  is  watery,  infipid,  thin,  neither 
acid  nor  alkaline,  is  poured  into  the  lame  place  into  which 
the  bile  dif  chargcs  iticif.  i he  quantity  of  juice  fecreted  by 
the  pancreas  is  uncertain  ; but  it  n^ufl  be  very  confiderable, 
if  we  compare  the  bulk  or  weight  cf  it  with  that  of  the 
fdlival  glands  ; than  wiiich  it  is  three  tinies  larger,  and  feated 
in  a warmer  place.  It  is  expelled  by  the  force  of  the  cirou- 
lating  blood,  with' an  alteri.ate  preflure  from  the  incumbent 
and  furrounding  viiccra  ; as, the  liver,  llomach,  fpleen,  me- 
ie  teric  and  ij  lenic  arier'es,  and  the  aorta.  The  great  ule- 
fulnefs  of  this  gland  may  appear  from  its  being  found,  not  on- 
ly in  man,  bt*t  alni'  fl  in  all  animals  : Nor  is  its  iil'e  the  lefs 
from  tlie  experiment  which  {Lew^  that  a great  part  of  it  niay 
be  cut  out  from  a robufl  animal  without  cccAfloniag  deatii  ; be- 
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caufe;  in  the  experiment,  a part  of  the  pancreas  mufi  be  left 
with  the  duodenum. 

The  pancreatic  juice  feem?  principally  of  ufe  to  dilute  the 
vilcid  cyft'.c  juice,  to  mitigate  ns  aenmony,  and  mix  it  with 
the  food  flence  it  is  poured  into  a place  reniote  (nun  the 
cyftic  duv^f  as  cfrei-.  as  there  is  no  cyhis.  L ke  the  reft  ol  the 
intc hinai  immonrs,  tills  juice  dilute^  the  mais  of  aliments^ 
refolves  iheui,  and  decs  every  other  oiHce  ot  liie'  (aava. 


§ 15.  Lien, 

Situation y divifton^  a?id figure  cf  the fj^leen.  Tt«E  fplc.en  is  a 
bluilh  mais,  lomething  inclined  to  red,  and  ot  a long  oval 
hgure,. being  about  leven  or  eiglit  lingers  breadth  in  lengrh, 
and  four  or  live  in  brtadih.  it  is  of  a iottilh  lubfhince,  and 
is  lituated  in  the  left  hypochondrituji,  berween  the, great  ex- 
tremity of  the  hoii.aeh  and  the  neighbouring  hide  ribs,  under 
the  edge  of  the  diaphragm,  and  above  the  left  kidney. 

It  may  be  naturally  divided  into  fidcs,  edges,  aiid  extremi- 
ties. It  has  tvv'o  hdes,  one  external  and  gent  y convex,  and 
one  internal,  which  is  irregularly  concave  ; two  exrreimt;es, 
one  poilerior,  which  is  large^  and  one  anterior,  wiiich  is 
hnalier,  and  lucre  dcprciTed  ; two  edges,  one  Jupcrior,  and 
one  inferior,  on  both  which  there  are,  in  fome  lubjeeb,  le- 
veral  ii’cqu  dines.  ' . . 

'1  he  miter  or  concave  hde  is  divided  by  a longitudinal 
eroove  or  rchTore,  itito  two  ; lanes  or  half  hdes,  one  upoer, 
the  ctb.er  lower;  aid,  by  t is  groove,  the  .veOels  and  nerves 
enter  in  luiuran  inbjccls.  I'oe  luperior  halt  fide  is  broader 
nod  more  concave  t'/.an  the  i fcricr,  being  proportioned  to 
the  tonvexny  oi  the  great  extremity  of  ’lie  ftomach.  'i  he 
inlenor  hall  tide  lies  backward  on  he  lert  kidney,  and  for- 
ward on  the  colon  ; and  iomeuimes  thi-;  llde  of  riie  fpleen  ap- 
pears to  have  two  fuperhcial  cavities,  one  anlwering  to  tl;e 
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convexity  of  the  ftomach,  the  other  to  that  of  the  colon.  The 
convfx  fide  of  the  fpleen  is  turned  to  the  left  ribs. 

It  is  connedted  to  the  ftomach  by  the  vefTels  called  vafa 
brevia ; to  the  extremity  of  the  pancreas,  by  ramifications  of 
the  fplenic  ar<^ery  and  veins  ; and  to  the  omentum,  by  rami- 
fications which  the  fame  artery  and  vein  fend  to  the  fpleen, 
and  which  run  in  the  longitudinal  groove.  ' 

It  IS  connrtSted  to  the  edge  of  the  diaphragm  by  a particu- 
lar membranous  ligament  of  different  breadths  in  different 
fubjedfs,  fixed  in  its  convex  fide,  fometimes  near  the  upper 
edge,  fometimes  near  the  lower.  This  ligament  is  fituated 
' tranfverfcly  with  refpccl:  to  the  whole  body,  and  longitudi- 
nally with  refpedi  to  the  fize  of  the  fpleen.  In  feme  fubjedls, 
it  is  connect' d by  other  ligaments  to  the  ftomach  and  colon  ; 
but  in  ail  this  there  are  confiderable  varities. 

Tiae  figure  of  the  fpleen  is  not  always  regular,  and  is  as 
various  as  the  fize.  Sometimes  it  has  confiderable  feiflures 
both  in  the  fides  and  edges,  and  fometimes  it  has  appendices. 
I have  fometimes  found  a kind  of  fmall  (!liftin6:  fpleens,  more 
or  lels  round,  and  conneiSted  leparatcly  to  the  omentum,  at 
foiiie  ddtance  from  the  anterior  extremity  cf  the  ordinary 
fpleen  . \ 

St  runure  of  the  fpleen.  The  flru«5ture  of  the  fpleen  is  not 
ealy  to  be  untoided  in  man  ; and  it  is  very  different  from  that 
of  the  fpleens  of  brutes. 

Its  coverings  adhere  to  it  fo  clofely  in  man,  that  it  is  difii- 
cuh  to  difiinguifh  the  common  from  the  proper  coat  ; where- 
as m fome  brutes,  fuch  as  oxen,  fheep,  &c.  nothing  is  more 
ealy  *,  for  in  luch  animals  we  find  two  coats  feparated  by  a 
cellular  lubfiance.  This  covering  leems  to  be  no  otherwife 
a continuation  of  the  peritonaeum  than  by  the  intervention 
of  the  omentum  and  mefocolcn  and  even  in  man  the  two 
coats  n.a^  be  difiingui filed,  where  the  veffels  enter  by  the 
longitudinal  feiffure. 
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In  man,  the  fubflance  of  the  fpleen  Is  almoft  wholly  vafcu- 
lar,  that  is,  compoiecl  of  the  ramifications  of  all  kinds  of  vef- 
lels.  In  oxen,  the  lublfance  of  the  fpleen  is  chiefly  reticular, 
and  An  fheep  it  is  cellular.  In  oxen  and  fheep,  there  are  no 
venal  ramifications ; but  only  open  finufes  diTpofed  like 
branches,  except  a fmall  portion  of  a venal  trunk  perforated 
on  all  fides,  at  the  extremity  of  the  fpleen. 

StruElure  and  ufe  of  the  fpleen^  Tiie  fj^ieen  is  one  of  thofc 
vifeera  which  fend  their  blood  to  the  liver.  The  fituation  of 
it  varies  with  that  of  the  flomach.  When  the  flomach  is 
cu  pty,  the  fpleen  Is  raifed  perpendicularly,  fo  as  to  place  its 
extremities  right  up  and  down  ; but  when  the  flomach  is 
full,  the  middle  curve  or  arch  of  the  fpleen  arifes  upwai*ti  and 
forward ; and  at  the  fame  time  obliges  it  to  change  itb  litua- 
tlon,  fo  as  to  lie  almoft  tranfverfc-Iy  with  its  lower  end  for- 
ward, and  its  upper  end  backward.  Being  of  a very  left  and 
loofe  texture,  it  grows  larger  by-dillenfion  when  the  flomach 
is  empty,  and  becomes  lefs  again  when  it  is  prelTed  by  the 
full  flomach  againft  the  ribs.  Hence  the  fpleen  is  feund 
large  in  thofe  who  die  of  lingering*  difeafes  ; but  in  thofe 
who  die  fuddenly,  and  in  full  health,  it  is  fmall.  The  fpleen 
defeends  with  the  diaphragm  in  infpiration,  and  afeends  again 
in  exfplration  ; and  it  often  varies  in  its  fituation  with  the 
colon.  Frequently  there  is  a fecond  or  lefs  fpleen  placed  up- 
on the  former. 

The  blood  vejjeis  of  the  fpleen  are  large,  in  proportion  to  its 
weight.  The  arterial  trunk  comes  from  the  coeliac  ; the  up- 
per branch  of  which,  proceeding  in  a ferpentine  courfe  above 
and  behind  the  pancreas,  to  which  it  gives  branches,  as  well 
as  to  the  mefocolon,  flomach,  and  omentum,  is  at  length  in- 
curvated  in  the  dire(flio%  of  the  fulcus  or  notch  of  the  fpleen, 
which  it  perforates  by  feveral  diflindi:  branches,  fuftained  by 
the  right  extreuiity  of  the  omentum  gaflrccolicum.  The 
denfity  of  this  artery  is  greater  than  that  of  the  aorta.  The 
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fplenic  vein,  which  accompanies  the  artery,  is  confaderaDly 
fotter  than  any  other  vein  of  the  body;  it  forms  the  prji  ci- 
pai  left  brancli  of  the  vcna portae.  Befides  thefe.  the  Ip^een 
receives  Imall  arteries  froni  the  great  coronary  delccndir-.g  be- 
hind the  pancreas,  and  lornetimes  from  the  internal  haemor- 
rhoida!.  i he  vala  brevia  of  the  fpleen  and  i'tomach  we 
have  mentioned  elfewhere  ; and  its  ligaments  and  n'*em- 
branei  receive ' imali  'arterial  twigs  from  the  lumbar  arteries, 
phrenics,  intercollals,  and  thofe  of  the  renal  capfules.  'i'he 
veins  in  the  Iplcen,  and  thole  which  join  it  to  the  ftomach, 
comiiiUnicate  with  the  phrenics,  and  with  the  veins  of  the 
renal  capluies. 

The  lymphatic  vejjels  of  the  fpleen  arife  in  the  duplicature 
of  the  fpletiic  coat  t.r  membrane,  and  from  thence  proceed 
on.  to  the  receptacles  of  the  chyle.  They  are  very  evident  in 
calves;  but  in  men  they  are  rendered  confpicuous  by  blow- 
ing air  under  the  membrane,  by  maceration,  or  water  injec- 
ted into  the  arteries. 

The  nerves  of  the  fpleen  are  very  fmall ; from  whence  it 
is  capable  of  but  little  pam,  and  is  very  rarely  inflamed. 
Thev  arile  from  a particular  plexus,  compoied  of  the  pofle- 
rior  branches  of  the  eighth  pair  at  the  flomacl|,  and  of  cer- 
tain branches  from  rite  large  gangliform  plexus,  which  pro- 
duces the  fplenic  trunk  of  the  iatercoflal  nerve,  Torn  whence 
the  branches  furrpund  the  artery  into  the  ipleen. 

The  fabric  of  the  Ipicen  appears,  to  be  much  more  fimple 
' than  has  been  commonly  believed  ; for  it  is  compo/ed,  both 
in  us  and  calves,  airegether  of  arteries  and  veins.  Tiie  arte- 
ries are  lubd'ivided  into  few'  large  branches,  but  info  very  nu- 
merous Imall  twigs,  which  are  difh  ult  to  fli!  wirh  injec- 
tions: 'fhefe  twigs  terminate  in  circles,  which  afford  the 
fluid  a ready  paffiige  into  the  concomitant  veins  Toefe  cir- 
cles, with  their  parallel  branches,  form  roundifh  brm'h-like 
pencils,  that  have  been  miflaken  for  glands ; but  the  injec- 
tion, 
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tion,  rightly  managed,  never  efcapes  out  of/ the  vefiels,  nor 
were  any  hollow  glandules  ever  oblerved.  Every  little  arte- 
rial trunk,  with  the  finailer  twigs  that  proceed  from  it,  are 
each  of  them  lurrounded,  like  the  fmall  vefiels  of  all  the 
otlier  vifcera,  by  a very  fine  cellular  fubfiance,  bur  rather 
fof ter  than  is  ulual  in  other  parts.  The  whole  of  the  fpleen 
is  outwardly  furroundecl  by  a fingle  tender  membrane,  conti- 
^ lilted  from  the  perhonaeum,.  and  juined  to  the  flefijy  part  of 
the  fpleen  by  a thick  cellular  texture. 

I he  fplcerr  contains  more  bio /d  than  the  other  vifcera  ; 
for  it  has  no  mulcks,  fat,  air-vtfiels,  or  excretory  dudls,  in- 
tcrpolcd  between  its  blood  wfich.  We  learn  alio  from  ob- 
fervation,  that  the  blood  of  this  part  fcarcely  ever  congeals. 
It  is  of  a dark  brown  colour,  and  by  its  tliuincls,  colour,  and 
the  great  quantity  of  vvat  r it  contains,  it  may  be  compared 
to  the  blood  of  a foetus,  it  abounds  with  water  and  a vola- 
tile'fait,  but  has  little  oil. 

The  want  of  an  excretory  duel  to  the  fpleen,  has  cccafion- 
ed  the  ufe  of  it  to  be  doubtful  and  controverted.  Its  fabric 
feems  to  lead  us  to  the  following,  although,  perhaps,  not  all 
the  ufes  of  the  fpleen.  A great  quantity  of  blood  is  carried 
to  the  fpleen,  and  with  a flow  mction,  from  the  ferpenrine 
courfe  and  denfiry  of  the  artery  : When  the  ftomach  is  emp- 
ty, the  blood  comes  into  the  fpleen  in  a greater  quannry  than 
at  any  other  time  : The  Iplcen  being  then  alfo  lefs  prefied, 
the  blood  feems  to  ftagnate  in  it  ; and  this  llagnation  is  the 
more  probable,  both  on  account  of  the  large  capacity  of  the 
branches,  in  comparilon  with  the  trui.ks  of  the  anery,  and 
on  account  of  _ the  difiicult  circulation  from  the  fpleen 
through  the  liver.  Hence  the  fi-equent  Icirrhofities  of  the 
fpleen,  and  hence  the  immenfe  quantity  of  blood  with  wh  ch. 
the  Ipleen  is  difienJed.  ITe  blood  in  the  fpleen,  which  sif- 
cus  is  warmed  and  fomented  by  the  adjacent  colon  contain- 
ing putrid  feces,  is  rclolvcd,  attenuated,  and  alTumes  a pu. 
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trefcent  ftate,  as  is  evident  from’' its  colour  and  confiftence. 
Bu^the  greater  fluidity  of  the  blood  may  proceed  not  only 
from  this  diffulution,  but  becaufe  all  its'  watery  juices  that 
enter  by  the  artery  return  alfo  again  by  the  vein  ; for' there 
are  no  fecretory  du£fs  in  the  fpleen. 

Moreover,  when  the  Ifomach  is  full  of  food  or  flatus,  the 
fpleen  is  thereby  comprefTed  into  a narrower  compafs,  again  fl: 
the  ribs  and  fuperincumbent  diaphragm  •,  by  which  means 
the  blood,  that  before  was  fcarce  able  to  creep  along  through 
the  fplenic  veins,  being  now  prefTed  out  more  plentifully,  re- 
turns with  a greater  celerity  towards  the  liver,  where  it  mixes 
in  the  trunk  of  the  porta  with  the  fluggifh  blood,  replete 
with  oily  particles  from  the  omentum  and  mefentery,  which 
it  dilutes,  and  renders  Ids  apt  to  flagnate  or  congeal : It  con- 
duces alfo  to  promote  a larger  fecrerion  of  bile,  at  a time  when 
that  fluid  is  mofl  wanted,  viz.  during  digeftion.  The  fpleep, 
therefore,  feems  to  prepare  the  blood  for  fupplying  a fort  of 
watery  juice,  (probably  of  a fubalkaline  nature,  and  rendered 
fomewhat  fharp  by  the  remora  of  the  blood)  to  the  bile. 

Is  the  fpleen  of  a cellular  fabric  ? Is  the  blood  poured  out 
into  thole  cells  fo  as  to  flagnate  ? or  is  the  blood  diluted  with* 
fome  juice  fecreted  by  peculiar  glands  ? We  fee  nothing  of 
this  demonftrable  by  anatomy  ; nor  does  the  liquor  or  wax 
irjeifled  ever  exrravafate  into  the  cellular  fubftance,  unlcfs 
urged  with  much  greater  violence  than  nature  ever  ufes  or 
intended.  As  to  the  old  quefiion,  Whether- the  fpleen  pre- 
pares an  acid  to  whet  or  Sharpen  the  ftomach  j that  opinion 
has  been  long  difeardt'di  as  repugnant  to  the  nature  of  all 
the  animal  juices.  If  it  be  alked,  Whether  the  fpleen  be  not 
an  ufelefs  mafs,  as  It  might  feem  to  be  from  the  little  damage 
an  anin  al  fuflains  after  it  has  been  cut  out  ? we  anfwer, 
That  a robuft  animal,  luffei  ing  but  little  injury  from  the  lofs 
of  P prove  it  to  be  ufelefs ; but  there  are  ex- 

aii.ples,  alter  I'uch  an  experiment  has  been  made,  that  the  li- 
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ver  becomes  fweUed,  difeafed,  and  prepares  a lefs  quantity  of 
bile,  and  of  a darker  brown  colour  ; while  the  animal  is  per- 
petually troubled  with  flatulencies,  gripes,  or  indigeftion ; 
all  which  ai^c  to  be  afcribed  to  the  vitiated  nature  of  the  bile, 
an  obftru(flion  of  the  liver,  and  an  imperfect  or  weak  digef- 
tion ; at  the  fame  time  they  are  confiruicd  by  repeated  expe- 
riments. 


§ id.  Omentum  and  Appendices  Epiploicae* 

Zituatisn^  divtfionf  and  conneEiion  of  the  omentum*  The  o- 
mentum  is  a large,  thin,  and  fine  membranous  bag,  furround- 
ed  on  all  fides  by  numerous  portibns  of  fat,  which  accompa- 
ny and  even  inveft  the  fame  number  of  arteries  and  veins  ad- 
hering clofely  to  each  other.  • 

The  greateft  part  of  it  refembles  a kind  of  flat  purfe,  or  a 
fportfman’s  empty  pouch  ; and  is  Ipread  more  or  lefs  on,  all 
the  fmall  inteftjnes  from  the  ftomach  to  the  lower  part  of  the 
regio  umbilfcalis.  Sometimes  it  goes  down  to  the  lower  part 
of  the  hypogafirium,  and  fometimes  does  not  reach  beyond 
the  regio  epigaflrica.  It  is  commonly  plaited  or  folded  in  fe- 
verai  places,  efpecially  between  the  bands  of  fat. 

It  is  divided  into  a fuperior  and  inferior,  an  anterior  and 
pofterior,  and, a right  and  left  portion.  The  fuperior  portion 
is  in  a manner  divided  into  two  borders^  one  of  which  is  fix- 
ed along  the  great  curvature  or  convex  fide  of  the  arch  of 
the  colon,  and  the  other  along  the  great  curvature  of  the 
ftomach.  The  commilfure  or  union  of  thefc  two  borders 
on  the  right  fide,  is  fixed  to  the  common  ligament  or  adhe, 
fion  of  the  duodenum  and  colon,  and  to  the  contiguous  parts 
of  thefc  two  inteftines.  That  on  the  left  fide  is  fixed  to  the 
longitudinal  fciflure  of  the  Iplcen,  to  the  extremity  of  the 
pancreas,  and  to  the  convex  fide  of . the  great  extremity  of 
the  ftomach.  ^ It  is  likewiie  fixed  to  the  membranous  liga- 
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ment  which  fuftains  the  duftus  cholidochas,  and  conncfts  it 
to  the  vena  portae  vcntralis. 

Below  thefe  adhefions,  the  other  portions,  that  is,  the  an* 
terior,  pofterior,  two  lateral  and  inferior  portions,  which  lafl: 

Js  the  bottom  of  the  facculus-epiploieus,  have  Commonly  no 
fixed  con ne<:;l ions,  but  lie  loole  between  the  foredide  of  the 
cavity  of  the  abdomen  and  the  inteftirtcs.  The  anterior  and  ' 
pofterior  portions’are  generally  called  the  laminae  oi  the  o- 
mentum  ; but  as  that  term  is  ordinarily  employed  to  exprefs 
the  duplicature  of  fbme  compound  membrane,  It  would  be 
more  convenient  to  call  them  folia^  alae^  or  fome  fuch  name. 

StniBure  of  the  omentum.  The  membrane  of  the 'omen- 
tum is.  through  its  whole  extent,  made  up  of  two  exti-emelv’ 
thin  laminae  joined  by  a cellular  lubftance,  the  quantity  of 
which  is  very  conftdcrable  along  the  blood  veftels,  which 
it  every  where  accompanies  in  broad  bands  proportioned  to 
the  branches  and  ramifications  of  thefe  veftels.  Thefe  cel- 
lular bands  are  more  or  lefs  filled  with  fit,  according  to  the 
corpulency  of  the  fubjeift ; and  for  that,  reafon  I have  called 
them  hands  or  portions  of  fat. 

Little  omentum.  Befides  this  large  membranous  bag,  which 
I name  the  great  omentum.,  there  is  another  much  fmalier, 
which  differ:  from  the  large  one,  not  only  in  fize,  but  alfo  ia 
figure,  fttuation,  and  conneffion  \ and  t'his  ,1  name  the  little 
omefitum.  This  fmall  bag  is  fixed  by  its  whole  circumference, 
partly  to  the  fmall  curvature  of  the  ftomach,  and  partly  to  the 
concave  fide  of  the  liver  before  the  iinus  of  the  vena  portae,  fo 
as  to.furronnd  and  contain  the  prominent  portion  of  the  lobulus. 

The  little  onoentum  is  thinner  and  more  tranlparert  than 
the  other,  and  its  cavity  diminiihes  gradually  Ir  m the  cir- 
cumference to  the  bottom,  which  in  fome  fubjeefs  termi- la-es 
in  feveral  fmall  cavities  or  foftulae  more  or  lels  pointed.  Its 
ftr.uftnre  is  much  the  fame  with  that  of  the  great  cmen- 
tum,  it  being  couipofed  of  two  laminae,  with  a mixture 
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of  the  fame  portions  of  far,  which  are  confiderably  finer  than 
in  the  other. 

We  fee  from  this  fituationi  of  the  two  ompnta,  that  In  the 
fpace  left  between  the  lower  fide  of  the  fiomach,  ard  upper 
fide  ot  the  melocolon,  they  have  a very  broad  communica- 
tion with  each  other;  lo  that  if  either  of  them  comaincd  in 
its  cavity  any  fluid,  that  fluid  might  readiiy  get  between  the 
fiomach  and  melucolon,  and  io  pais  into  the  oth.r  bag  ; dpe- 
cially  when  the  flomach  is  empty,  and  coniequcntl)  ns  litna- 
> lion  eaflly  changed. 

Therefore,  by  means  of  this  iiitcrflice  between  the  flomach 
and  mefocolon,  the  two  oinetjia  form  one  cavity,  winch 
opens  into  the  cavity  cf  the  abdomen  by  one  common  orifice*, 
fituated  near  the  cominiiTure  on  the  right  fide  vi  tlie  great 
onicntum.  This  orifice  is  femiiunar  or  femicircular,  and 
formed  by  the  union  of  the  two  membranous  ligaments, 
whereof  one  cotHe<Sfs  the  beginning  of  the  duodtnuin  and 
neck  of  the  veficula  tellis  to  the  liver  ; the  other  connecls 
the  comiguom  portion  ot  the  colon  to  the  lame  yiicus,  and 
extends  to  the  pancreas,  from  thence  ariles  an  incur vated 
border,  which  lui  rounds  the  root  of  the  lobuliis,  leaving  an 
opening  wide  enough  to  admit  the  end  of  the  finger. 

To  uilcover  thjs'ormce  of  the  omentum,  we  need  only 
raife  a little  the  great  iooe  of  the  liver,  and  find  out  the  root 
of  the  lobulus,  and  apply  It  to  a large  pipe  v/rapped  roin.d 
with  cottorr,  wool,  or  tow,  to  hinder  the  re^rcls  cf  the  air. 
Then  if  we  blow  gradually,  the  air  >viil  inflate  tae  iiJes  of  the 
great  omentum,  and  give.it  ilie  appearance  of  a large  blad- 
der irregularly  divided  into  levtral  lubes  or  tubercles  by  the 
bands  ot  fat,  which  appear  in  this  flate  like  io  many  fraena 
between  the  lobes. 

To  be  fure  of  fucceeding  in  this  experiment,  the"  two  o- 
menta  mufl  be  in  their  natural  Ita  e,  and  they  mui>  be  hand- 
led very  gently  with  the  fingers  firft  dipped  in  oil.  It  fiic- 
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cecds  better  in  young  lean  fubje^ts,  than  in  old  or  fat  fub- 
jefVs. 

W^en  we  touch  thefe  membranes  with  dry  fingers,  they 
ftick  to  them  fo  clofely,  as  hardly  to  be  feparated  without  be- 
ing torn,  as  we  fee  by  the  reticular  holes  which  appear  in 
thbfe  portions  of  membranes  that  have  been  thus  handled. 
In  that  cafe  it  is  to  no  purpofe  to  blow  through  the  natural 
orifice  already  mentioned  ; and  it  is  owing  to  thefe  fmall 
holes  that  the  membranes  of  the  omentum  have  been  fuppo- 
fed  to  be  naturally  reticular. 

'fhe  membranous  laminae  of  the  little  omentum  are  conti- 
nuous, partly  with  the  external  membrane  ol  the  liver,  partly 
with  that  of  the  ftomach,  and  a little  with  the  membrane 
that  lines  the  neighbouring  portion  of  the  diaphragm.  Thofc 
of  the  great  omentum  are  continued  partly  with  the  fame 
coat  of  the  llomach,  and  partly  with  the  external  covering  of 
the, colon,  and  confequently  with  the  mefocolon  ; and  they 
likeWde  communicate  with  the  covering  of  the  Ipleen. 

We  may  fatisfy  ourfelves  concerning  thele  continuations,' 
by  making  a Imall  hole  in  one  of  the  laminae  of  the  omentum 
near  the  ftomach,  colon,  &c  and  by  blowing  into  that  hole, 
through  a pipe  well  fitted  to  it ; for  the  air  will  gradually  in- 
finuate  itfelf  under  the  common  coats  of  thefe  vifeera  ; but, 
if  the  parts  be  dry,  they  muft  be  moittened  a little  before  the 
experiment  is  made. 

Appendices  epiploicae.  The  fatty  appendices  of  the  colon, 
and  reftum  are  confidered  by  Winfiow  as  a kind  of  fmall  o- 
inenta  or  appendices  epiploicac.  They  are  fituated  at  diffc- 
rent  diftances.  along  thefe  inteftincs,  being  particular  elonga- 
tions ot  their  comnmn  or  external  coat.  They  are  of  the 
fame  ftrnaure  with  the  great  omenta  5 and  there  is  a cellular 
fubftmcc  contained  in  their  duplicature,  more  or  Icfs  filled 
with  fat,  according  as  the  fubjeil  is  fat  or  lean. 
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Next  the  intefline,  each  of  them  forms  a broad  thin  bafis ; 
and  they  terminate  by  irregular  papillae,  thicker  than  their 
bales  Tnele  bales  are  at  tirft  dilpofed  longitudinally  ; then 
obliquely;  and,Jall:iy,  more  or  lefsi  tranfverfely,  efpecially 
near  the  redtum,  and  upon  that  inteftine. 

Thefe  appendices  are  for  the-moft  part  feparated  from  each 
'Other  ; but  Ibme  of  them  which  have  longitudinal  bafes  com- 
municate together,  the  veftiges  of  thefe  communications  bein^ 
very  narrow,  and  not  very  prominent.  By  blowing  through 
a fmall  hole  made  in  one  of  thefe  appendices,  it  is  inflated 
like  a fmall  irregular  bladder,  and  the  air  pafTes  under  the 
external  coat  of  the  colon  or  rectum. 

Befides  thefe  appendices  epiploicae,  we  obferve,  at  differ- 
ent diftances,  along  the  colon,  between  the  ligamentary 
band,  which  lies  hid,  and  one  of  the  other  two,  that  is,  on 
both  lides  of  the  adhefion  of  the  mefbcolon,  feveral  adipole 
flraia,  which  may  likewife  be  confidered  as  appendices  of 
the  fame  nature  with  the  former  ; but  thefe  ftrata  are  very 
feidom  obferved  between  the  two  apparent  ligamentary  bands 
of  the  colon. 

Vejfds  of  the  omentum.  The  arteries  and  veins  of  the  great 
omentum  are  branches  of  the  gaftricae,  and,  for  that  reafon, 
go  by  the  name  of  gofro-eptploieae  dextrae  and fmijlrae.  The 
artcrles^  oh  the  right  fide  anfwer  to  the  hepatic  artery,  and 
thofe  oh  the  left  fide  to  the  fplenic  ; and  both  communicate 
with  the  arteria  ventriculi'  coronaria,  and  refpedively  with 
the  arteriae  mcfentericae.  The  gaftro-epiploic  veins  anfwer 
in  the  fame  manner  of  diftribution  to  the  vena  portae.. 

The  veffels  of  the  little  omentum  come  chiefly  from  the 
coronariae  ventriculi ; and  thofe  of  the  appendices  and  llrata 
are  ramifications  from  the*  reticular  texture  of  the  arteries 
and  veins  of  the  colon  and  re£lum. 
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SECRETION  OF  the  BILE. 

5 ly.  Secretion  of  the  Bile. 

The  liver^  being  the  largeO  of  all  the  vlfcera,  fills  up  a 
very  large  part  of  the  abdomen  in  its  upper  chamber,  above 
the  mel'ocolon  ; and  is  ttill  larger,  in  proportion,  in  the  foe- 
tus. It  is  furrounded  on  all  fides  by  the  neighbouring  vifce- 
ra,  and  fixed  by  ligaments  in  Inch  a manner  as  to  be  fulpend- 
cd  in  th'e  body,  with  a confiderable  degree  of  firmnels ; yet 
fo  as  to  be  allowed  a confiderable  liberty  to  move  and  be  va- 
rioufly  agitated,  raifed,  and  deprcffcd,  by  the  adbons  of  the 
diaphragm. 

This  large  yifcus  is  fuppUed  with  veflcls  of  various  kinds. 
For.  befides  the  arteries,  it  has  the  vena  poi  tarum,  which 
receives  all  the  blood  of  the  ftomach,  inteltines,  mefeptery, 
fpleen,  omentum,  and  pancreas,  by  two  trunks ; viz.  the 
tranlverfe  fplenic  and  afcending  mefentericj  and  afterwards 
by  one  which  is  continued-  with  the  mefenreries.  This  is 
darge,  compofed  of  ftrong  membranes,  and  lurrounded  wdth 
much  denle  fliort  cellular  lubfiance,  derived  to'it  from  the 
mefentery  and  fpleen,  and  adding  Itrength  to  its  membranes, 
which  are  Itronger  than  thofe  ot  the  aorta.  . Many  of  the 
fmaller  vefTeh  and  hepatic  nerves,  which  all  come  together 
under  the  denomination  of  a capfula^  are  intermixed  with  this 
cellular  fubfiance.  By  this  the  vena  portarum  is  cordu^fed 
to  the  liver,  and  firmly  fuftained  ; inlbmuch  that  the  branch- 
es, being  cut,  do  not  collapfe  but  preferve  their  round  ap- 
pearance. Each  branch  of  this  vefici  is  divided  into  many 
others,  again  divided  and  fubdivided,  like  the  arteries,  til 
they  at  length  produce  the  fmalleft  capillaries.  In  this  courfe 
every  branch  of  the  vena  portarum  is  accompanled  wirh  a 
concomitant  branch  of  the  hepatic  artery,  creeping  upon  the 
furface  of  the  vein,  and  upon  the  contiguous  hepatic  du<^s, 
almoft  in  the  fame  manner  as  the  bronchial  arteries  ufually 
. creep 
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creep  along  the  ramifications  of  the  trachea  in  the  lungs : 
while,  in  the  mean  time,  both  the  artery  and  the  vein  are 
conne(5led  to  the  branches  of  the  biliary  duffs  by  a thin  cel- 
lular fubftance  like  a fpider’s  web.  Some  branches  go  out  of 
the  liver,  being  divided  to  the  ligaments,  and  inofcu-lating 
with  the  furrounding  veins.  And  the  liim  of  the  branches 
in  the . vena  portarun*.  is  always  greater  than  the  trunk ; 
whence  the  area  of  the  feffions  of  all  the.  branches  together 

greatly  exceed  that  of  the  trunk  ; from  whence  follow  a great! 

\ 

friftion  and  refinance,  in  the  fame  manner  as  in  the  arteries. 

The  blood  brought  to  the  liver  by  the  vena  pnrtarura  and 
hepatic  artery  muff  of  courle  be  conveyed  back  again  by  fome 
other  veins  *,  and  therefore  the  extreme  branches  of  the  vena 
portarum  and  hepatic  artery  inolculate  ultimately  into  other 
veins,  which  are  htaficAes  of  the  cava  Thefe  branches  arife 
from  the  whole  circumference  of' the  liver,  run  together  to*- 
wards  its  pofterior  gibbous  part  into  branches  and  trunks, 
and  at  lafi:  go  off  into  ten  or  more  large  vefTels.  The  greater 
number  of  thefe  lefTer  trunks  pafs  out  through  the  pofterior 
lobule  of  the  liver,  and  go  to  the  cava  through  the  fulcus 
that  lies  on  the  right  fide  of  the  lobule,  often  completed  into 
a circle  by  a fort  of  bridge  or  produefibn  of  the  liver  ; from 
whence  the^y  afeend  together  through  the  diaphragm  towards 
the  left  fide.  Two  or  three  trunks,  much  larger  than  the 
former,  are  in ferted  into  the  Cava,  clofe  to  the  diaphragm, 
whofe  veins  they  often  fake  in  by  the  way.  The  branches  of 
the  vena  cava  are,  in  the  adult,  generally  fewer  and  lefs  than 
thofe  of  the  vena  portarum  *,  which  is  an  argument  that  the 
blood  moves  quicker,  becaufe  of  the  lefs  fridfion,  and  of  the 
colle<ftion  of  the  blood  into  a lefs  capacity,  by  which  it  is  al- 
ways accelerated  v/hen  there  is  a fufiicient  comprefiing  force. 
As  to  any  valves -at  the  openings  of  thefe  brandies  into  the 
cava,  there  are  ro:.e  which  deferve  to  be  regarded.  The 
trunk  of  the  vena  cava  palTes  through  the  foramen  of  the 
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diaphragm,  obtufely^  quadrangular,  and  furrounded  and  teri 
minated  by  mere  tendons,  fo  as  to  be  not  eafily  changeable. 
Having  furmounted  this  opening  of  the  diaphragm',  it  then 
immediately  expands  into  the  right  auricle.  The  fmaller 
veins  of  the  liver  creeping  about  its  furface  are  fent  into  the 
phrenics,  renals,  and  azygos  ; or,  leaft,  there  is  certainly 
a communication  between  thefe  and  the  hepatic  veins  coming 
from  the  portae. 

That  the  blood  comes  from  all  parts  by  the  vena  portarum 
to  the  portae,  is  proved  by  a ligature,  by  which  any  vein  be- 
tween thefe  parts  and  the  ligature  fwells ; but  the  porta  it- 
felf,  above  the  ligature,  grows  flaccid  and  empty.  That  it 
afterwards  goes  through  the  liver  to  the  cava,  appears  by 
anatomical  injections,  which  (hew  open  and  free  anaflomofes 
or  communications  between  the  vena  portarum  and  the  cavaj 
and  by  the  common  nature  of  the  veins  going  to  the  cava. 
Again,  the  difflcult  paflage  through  the  vena  portarum,  like 
to  that  of  an  artery,  together  with  its  remotenefs  from  the 
heart,  and  the  oily  or  fluggifh  nature  of  the  blood  itfelf,  oc- 
cafion  the  blood  to  ftagnate,  accumulate,  and  form  feirrhous 
fwellings  in  no  part  oftener  than  in  the  liver.  This  danger 
however  is  diminffhed  by  the  motion  of  the  adjacent  mufcles, 
and  by  refpiration  •,  but  it  is  increafed  by  inactivity,  and  by 
fpur  and  vifeid  aliments.  Hitherto,  we  I^ave  been  fpeaking  of 
the  adult  liver,  in  which  both  the  umbilical  vein  and  the 
dudlus  venofus  are  empty  and  clofed  up,  although  they  con- 
tinue to  cohere  with  the  left  branch  of  the  vena  portarum. 

The  nervis  of  the  liver  are  rather  numerous  than  large 
hence,  when  wounded  or  inflamed,  it  is  capable  of  no  very 
great  pain. 

The  lymphatic  vejjfls  of  th'e  liver  are  numerous,  arifing  from 
>ll  fides,  and  p^fli  ig  into  the  thoracic  dudt 

Ihrough  the  whole  (ubftance  of  the  I iv^r  go  bundles  of 
bUiary  vefffls,  of.branches  of  the  vena  por;aru,n,  and  of  the 
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hepatic 'artery.  Each  vefTel  ha?  its  proper  cellular  texture 
furrounding  it,  and  ligaments,  by  which  it  is  tied  to  its  fellow 
veflels  ; and,  ia'ftly,  the  whole  bundle  has  its  cellular  texture 
round  it.  The  branches  of  the  vepa  cava  lie  on  the  outfide 
of  the  reft,  being  Ids  accurately  received  into  the  lanie  bun- 
dle. The  ultimate  fmal!  branches  of  the  vera  porrarum,  ca- 
va, and  hepatic  artery,  together  with  the  bihous  duds,  are 
united  together  by  means  of  the  cellular  luoitan'ce,  into  com- 
pound ciufters,  fomewhat  refeinblmg  mulberries,  commonly 
called  actniy  of  an  hexagonal  lhap*-,  lurroundt  d with  a lax 
cellular  texture.  In  thele  acini,  likewife,  there  are  mutual 
anaftomofes  between  the  portal  branches  and  hepatic  artery, 
with  the  roots  of  the  vena  cava  on  one  (ide,  and  the  firft  or- 
gans of  the  port  biliarii  of  the  liver  on  the  other  fide;  which, 
laft  inofculations  are  den.anllrated  by  anatomical  injedions  ; 
for  liquors  injeded  by  the  vena  portarum  return  again  through 
the  dudus  cholidochus. 

Xvlany  eminent  anatomifts  have  taught,  that  the  fore  men- 
tioned acini  are  hollow,  having  arteries  and  veins  Ipread  upon 
their  external  Surface,  and  that  they  depolit  the  bil^  into 
their  cavity,  after  it  has  been  letreted  from  the  branches  of 
the  vena  portarum.  This  opinion  they  fupport  by  arguments 
taken  from  compar^itive  anaiomy,  thde  acini  being  in  brutes 
rounder  ai-id  more  defined  than  in  nian  ; and  from  djieafcs, 
in  which  we  find  cells  and  round  tubercles,  filled  with  lymph, 
chalk,  and  various  kinds  of  concreted  matter  'Vo  this  they 
might  have  added  the  thick  fluggifh  natipe  of  the  bile  itfelf, 
its  fimilarity  to  mucus,  and  the  analogy  of  the  follicles  of  the 
gall-bladder.  ^ 

But  greater  accuracy  in  anatomy  will  not  allow  any  follicles 
into  which  the  inrall  fecretory  vcftels  open  ;'for  luch  follicles 
would  intercept  the  courle  of  anatomical  injedions,  and  give 
us  the  appearance  of  knots,  intermediate  between  the  fecreto- 
ry  vrficls  and  the  biliary  po^es^  which  we  have  never  yet  been 
VoL.  11.  3C  ' able 
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able  to  fee : for  the  wax  flows  immediately  int«  a cavity,  in  a 
continued  thread  from  the  vena  portarum  into  the  biliary 
du6ts,  without  any  interruption  or  eiFufion.  Again,  a follicu- 
lar or  glandular  fabric  is  r\ot  allowable  in  the  liver,  from  the 
.great  length  of  the  biliary  du(fls.  For  all  follicles  depofit 
their  contents  into  lome  fpace  immediately  adjacent ; for 
they  are  unfit  to  convey  their  fecerncd  fluid  to  any  length,  as 
they  deftroy  a great  part  of  the  velocity  imparted  by  the  arte- 
ries. Laftly,  the  common  prtlTarc  which  we  muft  fuppof^ 
to  be  on  thefe  acini,  would  fo  crufli  them,  that  no  afliflance 
could  from  thence  be  brought  to  promote  the  motion  through 
the  excretory  dufls.  Concretions  and  hydatids  are  formed 
in  the  cellular  fubflance;  and,  laftly,  the  bile,  when  firfl  fe-  » 
creted,  is  fufflciently  fluid. 

Haller  is  perfuaded  that  no  bile  is  feparated  from  the  he- 
patic artery  ; becaufe  the  peculiar  flrufture  of  the  vena  por- 
tarurn  would  be  ufelefs  if  it  fecreted  nothing.  Its  oflice  in 
fecrction  appears  plainly  by  the  continuations  of  its  branches 
with  the  biliary  duels,  in  a manner  more  evident  than  that 
of  the  artery  ; but  it  appears  by  experiments,  alfo,  that  the 
biliary  fecretion  continues  to  be, carried  on  after  the  hepatic 
artery  is  tied  ; add  to  this  tlie  largenefs  of  the  biliary. du6ts, 
in  proportion  to  lo  fmall  an  artery,  with  the- peculiar  nature 
of  the  blood  colletfled  in  the  vena  portarum,  fo  extremely  well 
fitted  for  the  formation  of  the  bile.  But  in  the  blood  of  the 
liepatic  artery,  lays  ILdler,  we  can  find  nothing  peculiarly  fit 
for  the  fecretion  of  bile,  or  analogous  to  its  nature. 

Since,  therefore,  the  vena  portarum  conveys  the  blood 
ready  charged  with  biliary  matter,-  fit  to  be  ferreted  in  the 
leafl  acini,  and  from  thence  there  is  an  open  free  paflage, 
without  any  intermediate  follicles,  from  the  ultimate  branches 
of  the  vena  portarum  into  the  beginning  roots  of  the  biliary 
dutfls,  and  that  the  humours  driven  into  the  vena  portarum 
may  cafily  choofe  this  palTage,  the  bile  will  be  expelleil  imm 
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thence  by  the  force  of  the  blood  urging  behind,  as  well  as  by 
the  auxiliary  force  of  the  diaphragm  prefling  the  liver  againfl 
the  reft  of  the  vifceri  in  the  abdomen  when  full  j and  again, 
the  diaphragm,  contracted  in  cxfpiration,.  will  force  the  bile 
into  the  larger  branches,  and  iaftly  into  the  two  trunks  of  the 
duBus  btliarius  hepaticus  i vvhich  trunks  meet  toget tier  upon 
the  vena  portaruin,  in  tiie  tranlverle  folTa  of  the  liver,  near  ' 
the  anonymous  lobule. 

The  fabric  of  this  duel  is  like  that  of  the  inteftines,  ex- 
cept that  tliere  do  not  appear  to  be  any  mukuiar  fiores. 
From  experiments  it  appears  to  be  endowed  with  a moderate 
degree  of  irritability.  That  it  is  vaftiy  dilatable,  and  ex- 
tremely knlible,  is  fliewn  from  dileafes. 

"ilie  hepatic  duCt  goes  on  upon  the  vena  portarum,  more 
to  the  right  than  the  artery,  towards  the  pancreas  ; and  then 
defccnding  obliquely,  covered  by  fome  part  of  that  gland,  it 
goes  to  the  lower  part  of  the  lecond  fl.xure  of  the  duode- 
num, and  is  inferted  backward  about  four  or  five  inches  from 
the  pylorus,  through  an  oblique  oblong  fiaus  made  by  the 
pancreatic  duff,  into  which  it  ojens  by  a narrow  orifice. 
This  flnus  runs  a great  way  through  the  lecond  cellular  coat 
of  the  duodenum  obliquely  downward  ; then  it  perforates 
the  nervous  coat,  and  goes  on  again  obliquely  between  it  and 
the  vdioiis  coat  5 and,  taltiy,  it  opens  into  a protuberant  long 
wrinkle  of  the  duodenum,  'i'here  is  aimoit  the  length  of  an 
inch  taken  up  between  tlie  lirit  inlertion,  and  the  egrefs  of 
this,  dudt  tnrough  the  coats  of  the  duoderium  ; by  a ii mis 
which  lurroiinds  and  receivt s the  duClus  cholitiochus,  in  Inch 
a manner,  that  when  the  ctiats  of  the  inreftiiic  are  diflcndcd 
by  fliTus,  or  ch  fely  contracted  by  a more  violent  p ritfaltic 
motion,  the  opening  of  the  duff  muft  be  conlequently  coni- 
prefled  or  fhnt  ; but  when  the  duodenum  is  reUxed  and  mo- 
derately empty,  the  bile  then  has  a free  exit.  Any  regurgi- 
tation from  the  duodenum  is  hindered  by  this  obliquity  and 
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wrinkling  of  the  dudl,  for  ir  may  be  very  cafily  preffed  toge- 
ther or  clofed  ; the  regurgitation  may  alfo  be  prevented  by 
a fncc<fTion  ot  frefii  bile  deiccnding  perpendicularly  from  the 
liver.  At  u.flated  into  the' inrehine  finds  no  pafTage  into 
the  du6l  . 

Juft  at 'the  portae  this  duff  receives  from  the  gall-bladder  ^ 
another  lei.'  canal  of  the  fame  k’nd,  which  lies  for  a good 
way  parallel  with  it,  and  is  inierted  into  it  by  a very  acute 
angle  : This,  which  is  called  the  cyltic  duff,  from  its  origin, 
is  lomeiiijies  nnt  n-t/caied  Dy  another  Imall  duct  from  the  li- 
ver before,  us  jiilertion.  The  gall-bladder,  from  which  this  du<T 
riles,  IS  a peculiar  recepiacle  for  the  bile  : Moll  animals  are 
furiiilhed  with  it ; lomc,  however,  want  it,  as  nioft  of  th^? 
fwilt  running,  and  many  of  the  hcrbivjDrous  animals.  Its  fi- 
tuanon,  figure,  and  texture,  has  been,  already  dcfcr.bed, 

'Ihe  generality  of  animals  have,  between  their  gall  bladder 
and  liver,  or  between  the  duifts  coming  from  both,  fbme  pe- 
culiar openings  in  the  gall  blacdi  r,  into  which  lome  du<5fs, 
originating  from  the  iiver^  or  the  hepatic  biliary  duiSt,  dif- 
ebarge  their  contents.  In  man  thefe  duffs  have  not  been  hi- 
therto clearly  demon  ft  rated  ; and  the  gall  bladder  is  eafily 
looftnea  from  the  liver,  without  a drop  of  bile  diftiliing  cither 
from  It  or  from  the  liver.  There  is  alio  a thin  water  in  the 
bladder  as  often  as  the  cyftic  duifl:  is  obftrufted. 

The  bile  flows  naturally  both  out  of  the  bladder  and  liver, 
as  long  as  there  is  no  impediment  in  its  way;  fo  that 
both  duffs  fwell  when  that  pafTage  is  obftruffed,  and  the 
cyftic  lies  in  a ftraight  line  with  the  cholidochus.  There  isr 
no  neceflity  for  all  the  bile  to  be  diverted  into  the  gall-blad- 
der before  it  fl  ws  into  the  duodenum.  There  is  not  a per-  . 
petual  obftacle  which  hinders  the  afHux,  and  peculiarly  re- 
fifts  the  hepatic  bile,  and  admits  the  cyftic  ; the  palTage  into 
the  duflus  cholidochus  is  larger  and  ftraighter,  the  du6fus 
eyfticus  much  lefs  than  the  hepatic,  nor  is  that  dufl  fo  well 
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foroied  for  receiving  all  the  bile  ; the  cholidochus  being 
much  larger  than  the  cyftic  du£l:,  cannot  therefore  be  made 
only  for  the  reception  of  its  bile  There  arc  many  animaU 
in  which  t;he  hepatic  du6i:  difcharges  its  contents  into  the  in- 
tefline  without  any  communication  with  the  cyftic.  In  liv- 
ing animals,  even  when  the  cylfic  du61:  is  free,  the  bile  ap- 
pears to  defcend'into  the  duodenum  in  a perpetual  current. 
That  the  quantity  is  very  conftdcrable,  appears  from  the 
viiagpirude  of  the  fecretory  organ,  and  the  excretory  dufl, 
fo  manv  times  larger  than  the  falival  ones,  and  from  diieafes, 
in  which  four  ounces  of  the  cydic  bile  have  flowed  through 
an  ulcer  of  the  fide  daily.  The  hepatic  bile  goes  into  the 
bladder,  as  often  as  there  is  any  obfiruffion  in  the  duodenal 
flcus,  Tom  fl  itus  or  any  other  caufe  comprcfling  the  end  of 
the  ductus  cimlidochus.  Accordingly,  we  find  it  extremely 
full,  whenever  the  common  biliary.do^  is  obftrufted  or  com- 
prtff'd  by  fome  fcirrhous  tumor,  whence  the  gall  bladder  is 
foinetimes  enlarged  beyond  ah  belief ; and  if  the  cyflic  duft 
be  tied,  it  Iwclls  between  th^  ligature  and  hepatic  du£t  ; and  in 
living  animals,  the  hepatic  bile  vifibly  diftiis  into -the  wound- 
ed gall  bladder.  The  retrograde  angle,  or  direction  of  this  du£t, 
is  not  repugnant  to  fuch  a courfe  of  the  bile  *,  for  a very  flight 
prcfT^ii  e urges  it  from  the  liver  into  the  gall-bladder,  and  even 
air  may’ be  eafily  driven  the  fame  way,  more  efpecialiy  if 
the  duodenum  be  firfl  inflated.  There  does  npt  feem  to  be 
any  fort  of  bile  fepar  ited  by  the  gall-bladder  itlelf ; for 
whenever  the  cyftic  duff  is  obftrudfed  by  a fmall  flone,  or  a 
ligature  made  upon  it,  ,we  And  nothing  feparated  into  the 
gall-bladder  more  than  the  exhaling  moiflure,  and  a fmall 
quantity  of  infipid  mucus  ferreted  from  the  follicles.  In 
many  aniaials,  we  meet  with  no  appearance  of  any  gall- blad- 
der, when  at  the  fame  time  there  is  a plentiful  flux  of 
flrong,  well  prepared,  and  falutary  bile  difcllarged  into  the 
inteflines.  Again,  it  does  not  feem  probable,  that  the  cyftic 
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branch  of  the  vena  portarum  can  leparate  bile  into  the  gall- 
bladder ; tor  that  vein  in  itfelf  is  a mere  reconductory  vcficl ; 
Korean  any,  be  feparattd  trom  the  hepa'nc  artery;  for  it 
muft  be  vaftly  beyond  probability,  that  inch  a drong  bile  as 
that  of  the  gall-bladder  fitould  be  feparared  from  a milder 
blood  than  that  from  which  the  mild  hepatic  bile  is  prepa- 
red. 

Laftly,  the  bile  flows  alfo  from  the  gall-bladder  to  the  li- 
ver, and  at  length  returns  into  the  blood,  when  its  pafl’age 
into  the  inteftines  is  totally  intercepted.  A latent  caule  in 
the  nerves  may  alfo  occafion  this  regurgitation.  Ti^is  palTage 
or  ablbrption  of  the  bile  into  the  i'yftem  is  penu’eious,  and  is 
the  occafion  of  jaundice;  which,  when  the  offending  Itones 
or  concretions  are  removed,  is  cured  by  the  bile’s  tree  courfe 
into  the  duodenum  being  rellored 

A portion  of  the  hepatic  bile  being  received  into  the  gall- 
bladder, there  ftagnates,  and  is  only  a little  fhaken  by  relpi- 
ration-  By  degrees  it  there  exhales  its  thinner  parts,  which 
we  fee  penetrate  and  filtrate  through  the  adjacent  membranes. 
The  retnainder  being  a fluid  of  an  oily  fubalkaline  nature, 
digefted  in  a warm  place,  grows  fharp,  rancid,  more  thick, 
bitter,  and  of  a high  colour : For  this  is  the  only  difference 
between  the  cyftic  and  hepatic  bile  ; the  later  being  weaker, 
lefs  bitter,  lighter  coloured,  and  of  a thinner  confiltence, 
while  it  remains  within  its  proper  hepatic  dinSts.  That  the 
difference  between  them  proceeds  only  from  flagnation,  ap- 
pears from  fuch  animals  as  have  only  a larger  porus  hepati- 
cus,  inftead  of  a galb bladder ; for  here  wc  find  the  bile, 
which  ftagnates  in  the  larger  hepatic  pore,  is  confiderably 
iriorQ  bitter  than  that  in  the  fmaller  pores  of  the  liver ; as, 
for  example,  in  the  elephant.  But  the  gall-bladder  gives  ihis^ 
particular  advantage,  that  it  receives  the  bile  when  the  fto- 
mach,  being  empty,  has  no  need  for  it,  that  afterwards  it 
may  be  able  to  return  it  in  greater  plenty,  when  wc  princl- 
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pally  want  it  for  the  digeftion  of  the  aliments  now  flowing  in 
great  quantity  into  the  duodenum.  This  flow  of  the  bile  is 
quicker,  in  proportion,  through  the  cyflic  dud,  as  the  ledion 
of  that  dud  is  lefs  than  the  fed  on  of  the  gall-bladder. 

The  gall  bladder  hardly  touches  the  ftomach,  but  the  be- 
ginning of  the  defeending  duodenum.  When  the  floinach 
is  extremely  diflended,  and  the  abdomen  very  full,  it  makes 
a confiderable  preflure  both  upon  the  liver  and  duodenum  ; 
by  which  the  gall-bladder  is  prefled,  and  its  bile  forced  olit. 
Thus  the  bile  flows  through  a- free  pafEige  from  the  gall- 
bladder into  the  common  dud  and  the  duodenum  : And  this 
it  does  more  eahly  in  perfons  lying  on  their  back  ; in  which 
poflure  the  gall-bladder  is  inverted,  with  its  bottom  upward. 
Hence  it  is  that  the  gall-bladder  becomes  fo  full  and  turgid 
after  fading.  The  expuifive  force  ,of  the  bile  is  but  little 
more  than  that  of  the  preflhre  received  from  the  flomach  and 
diaphragm ; for,  as  to  any  mufcular  force  redding  in  the 
fibres  of  the  proper  membrane,  which  may  be  thought  to 
contrad  the  gall-bladder,  it  muft  be  very  weak  and  inconfl- 
derablc. 

The  hepatic  bile  is  always  bitter,  but  the  cyftic  is  more  fo  5 
always  vifeid  5 of.  a full  yellow  colour,  with  a tindure  of 
green  *,  mifcible,  by  triture,  either  with  water,  oil,  or  vinous 
fpirits  ; coagulabie  by  mineral  acids  5 difloluble  by  alkalies, 
elpecially  the. volatile  *,  and  extremely  well  adapted  to  diflblve 
oily,  refincus,  or  gummy  lubdances ; quickly  putrefying,  and 
by  puirefadion  fpontaneotifly  degenerating  to  a mulk-Iike 
odour.  Its  chemical  ahalyds,  and  experiments  of  mixture  with 
various  fubdances,  demondrate,  that  it  contains  a large  por- 
tion of  water,  and  a condderable  quantity  of  inflammable  oil, 
which  appears  very  evidently  in  gall  dones.  The  bile,  there- 
fore, is  a natural  foap  j but  of  that  fort  which  is  made  from 
a volatile  faline  lixiviuju,  mixed  with  oil  and  water  I'his, 
therefore,  being  intermixed  with  'the  aliment,  reduced  to  n 
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pulp,  and  flowly  exprefled  frotti  the  froniach  by  the  perifial- 
tic  force  of  the  duodenum  and  prefTure  of  the  abdominal 
mufcles,  incorporates  them  all  together ; and  the  acid  or 
acefcent  qualities  of  the  food  are  in  iome  meafure  thus  cor- 
rcded,  the  curd  of  milk  is  aga-n  dilToIved  by  it  into  a liquid, 
and  the  whole  mafs  of  aliment  inclined  more  to  a putrid  al- 
kalelcent  difpofition  ; it  dilTolves  the  oHy  matters,  fo  that 
they  may  freely  incorporate  with  the  watery  parts,  and  make 
up  an  uniform  mafs  of  chyle  to  enter  the  la<5ieal3-,  the  fur- 
rounding mucus  in  the  intelfines  is  hereby  abherged  and  at- 
tenuated, and  their  periftaltic  motion  is  excited  by  its  acri- 
moliy;  all  which  offices  are  confirmed,  by  obferving  the  con- 
trary effedls  from  a want  or  deleft  of  the  bile.  Nor  is  the 
hepatic  bile  fufficient  to-  excite  the  neceffiary  motion  of  the 
inteftines,  if  thecyftic  is  wanting;  both  which  are  of  io  much 
ufe  and  importance  to  the  anim.I,  that  we  find,  by  experi- 
ment, even  the  ftrongeft  animal  will  perifh  in  a few  days,  if 
the  fiux  of  bile  to  the  inteftines  be  intercepted,  by  wounding 
the  gall-bladder. 

The  bile  defeends  flowly  along  with  the  alimentary  mafs  i 
and  having  fpent  its  force,  or  changed  its  bitternefs  by  putre- 
faction, moft  or  it  is  afterwards  excluded  with  the  feces ; but 
probably  feme  of  the  more  fubcile,  watery,  and  lefs  bitter 
parts,  are  again  taken  up  by  the  abforbents.  It  returns  with 
difficulty  into  the  ftomach,  becaufe  of  the  afeent  of  the  duo- 
denum, which 'goes  under  the  ftomach;  becaufe  of  the  re- 
finance it  meets  with  from  the  valvula  pylori ; and  becaufe  of 
the  advai  cement  of  the  new  chyle  which  the  ftomach  adds 
to  the  former : in  man,  hcJwever,  it  frequently  enters  j and 
always  in  birds.  The  bile  is  Iweet  and  mild  in  the  foetus  5 
for  in  them  the -blood  feems  not  fufficiently  charged  with 
putrid  alhaline  vapours,  nor  are  there  any  oily  or  fat  fub- 
ftances  abfort^ed  from  the  inlrftines.  As  the  bile  is  a vifeid 
fluid,  in  lazy,  inaflive,  and  fat  animals  and  men,  efpecially  if,. 
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from  grief  or  any  other  caufes,  the  circulation  is  rendered 
more  languid,  it  eafily  coagulates  into  an  hard,  fomewhat  re- 
finous,  and  often  ftony  fubftance,  infbmuch  that  ftones  of 
the  gall  are  much  more  frequent,  as  experience  teaches  us, 
than  thofe  of  the  urinary  bladder.  Its  ufe  is  manifeft,  as, 
being  triturated  with  the  aliments,  it  dillblves  oil,  refills  aci- 
dity, and  ftimulates  the  intehines  to  contraction. 

The  ufe  of  the  liver,  befides  fecreting  the  bile,  is  manifeft 
in  the  foetus.  It  feems  to  tranfmit  the.  blood  brought  back 
from  the  placenta,  and  to  break  its  force.  Even  in  an  adult 
perfon  it  has  the  fame  ufe,  though  lefs  manifeftly,  namely,  to 
retard  the  return  of  the  blood  coming  back  from  the  vifeera 
appointed  for  preparing  the  chyle. 

5.  18.  Renes  et  Ureter es. 

Situation i figure t and  divifiton  ofi  the  kidneys.  The  kidneys 
are  two  folid  glandular  bodies,  fituated  in  the  pofterior  part 
of  the  cavity  of  the  abdomen,  on  each  fide  of  the  lumbar 
vertebrae,  between  the  laft  falfe  ribs  4nd  os  ilium.  The  right 
kidney  lies  under  the  great  lobe  of  the  liver,  and  is  confe- 
quently  lower  than  the  left,  which  lies  under  tl\e  fpleen. 

The  figure  of  the  kid^ieys  refembles  that  of  a large  bean, 
their  circumference  being  convex  on  one  fide,  and  concave 
on  the  other.  The  conc'^ve  fide  is  turned  to  the  vertebrae, 
and  the  convex  fide  the  oppofire  wav.  Their  length  anfwers 
to  the  diftance  between  the  laft  falfe  rib  and  os  ilium  ; they 
are  about  half  as  broad  as  they  are  long,  and  half  as  thick  as 
they  are  broad. 

In  each  kidney  we  obferve  a fore  and  back  fide,  an  upper 
and  lower  extremity,  a great  and  fmali  curvature,  and  a con- 
vexity and  concavity. 

The  backfide  is  broader  than  the  forefide ; and  the  upper 
extremity  is  a little  i reader  and  more  incurvated  than  the 
lower.  The  depreflion  in  the  fmali  curvature  is  oblong  and 
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uneven,  refembling  a finus,  furrounded  by  fcveral  tubercles  \ 
and,  as  it  is  turned  a little  toward  the  forchde,  this  hde  is 
foniething  narrower  than  the  other. 

Blood  vejjels  of  the  kidneys.  The  dercending  aorta  and  infe-* 
rior  vena  cava  lie  between  the  kidneys,  dole  to  the  bodies  of 
the  vertebrae  and  to  each  other  \ the  artery  being  on  the  iefc 
fide,  and  the  vein  on  the  right.  The  renal  artery  commonly 
comes  from  the  fide  of  the  aorta  under  the  fupeiior  mefente- 
ric  artery:  That  of  the  left  lide  has  its  origin  a little  higher 
and  farther  back  than  that  of  the  right  fide  ; and  both  ha- 
ving run  over  almcft  at  right  angles,  enter, the  finus  of  the 
kidney,  and  divide  into  many  branches,  which  fubdivide  into 
many  others  Hill  fmailer.  The  renal  veins  have  lefs  variety 
than  the  arteries*  It  is  fcldom  we  find  more  than  one  on 
each.  From  each  kitiney  fcveral  branches  come  out,  which 
Toon  unite  to  form  a trunk,  which  ends  in  the  vena  cava. 
Thefe  vellels  were  by  the  antients  termed  the  eniulgeni  arte^ 
ties  and  veins^  but  they  frequently  go  under  the  name  of  ar- 
ieri&e  et  venae  renales.  ' 

The  Titicry  and  vein  are  not  of  an'^cqoal  length,  and  the 
diiTerence  depends  on  the  fitiiaricn  of  the  aorta  and  vena  ca- 
va ; for  the  left  renal  artery  is  fliorter  than  the  right,  becaufe 
the  aorta  lies  tieareO;  the  left  kidney  *,  and  the  left  renal  vein 
is  longer  than  the  rigat,  becaufe  the  vena  cava  lies  fuithefl* 
from  the  leU  kidney. 

Thefe  vefTels  are  Ilkev/ife  difpofed  in  fuch  a manncr.as  that 
the  veins  lie  more  anteriorly  than  the  arteries  j becaufe  the 
aorta  lies  clofe  to  the  fpina  dorii  ; whereas  the  vena  cava, 
which  perforates  the  diaphragm  at  fome  diflance  from  the 
vertebrae,  docs  not  join  them  till  after  it  has  given  ofi'the 
renal  veins. 

Nerves  of  the  kidneys.  Each  artery  is  furrounded  by  a ner- 
vous net-work,  called  pletzus  renjis  ; which  furnifltes  a great 
number  of  filaments  to  the  kidneys,  that  come  partly  from 
the  femiltmar  ganglions  of  the  two  great  fympathetic  nerves, 
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and  partly  from  the  plexus  hepaticus  and  fplenicus.  This 
renal  plexus  fends  likewife  fbme  filaments  round  the  renal 
veins. 

Coats  of  the  kidneys.  The  kidneys  are  furrounded  by  a very 
loofe  membranous  and  cellular  covering,  called  memhrana  adi- 
pofa  / becaufe,  In  fat  perfons,  the  cells  of  this  fubhance  are 
filled  with  fat.  This  was  for  a long  time  improperly  taken 
for  a dupiicature  of  the  peritonieum  ; the  true  ir.einbranous 
lamina  of  which  covers  only  the  forehde  of  the  kidneys,  and 
coofequently  they  lie  without  the  peritonaeum,  becaufe  the 
portion  of  that  membrane  which  covers  them  cannot  be  cen- 
fidered  as  an  entire  coat : So  that  the  only  common  coat  they 
have  is  the  cellular  fubflance,  which  likewife  in  veils  the  renal 
arteries  and  veins  in  form  of  a vagina.  ^ 

The  proper  coat  or  membrane  of  liie  kidneys  isitrong  and 
denfe,  and  adheres  very  clofely  to  their  hirface  ; for  it  pene- 
trates every  where  by  numerous  elongations  into  their  fub- 
llance,  from  which  it  cannot  be  feparated  without  tearing. 

The  external  lurface  of  this  lamina  is  very  fmooth,  poliiT- 
ed,  and  ihiifuig  \ and  it  renders  the  whole  furfaccof  the  kid- 
ney very  even  and  uniferat  in  adults.  In  children,  this  con- 
vex furface  is  in  a manner  divided  into  lever, il  lobes  and  tu- 
"bercies,  almoll  as  in  oxeii  and  calves;  and  in  grown  perlbns 
we  foinetiines  obferve  the  lame  iricqoaliries. 

The  blood-vTrtls  having  entered  toe  kidneys,  are  rainihed 
every  way  ; and  tlicle  ramilications  fend  out  oilier  capillary 
ranii,  widcii  go  all  the  way  to  the  furface,  where  they  ap- 
pear like  irregiilar  liars,  and  furnilh  (he  proper  membrane  of 
the  kidrseys.  Sorneiitries  ti'.eletwo  ramiticarions  penetrate  to 
the  membrana  adipola,  a/]d  commuiiicate  there  wdth  the  ar- 
teriae  and  venae  adlpofae.  / 

The  proper  membrane  having  furrounded  the  kldncv  all 
the  way  to  the  finus,  joins  the  vefTcls  at  that  place,  and  ar- 
companies  all  their  ramifications  through  the  body  of  the 
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kidney,  in  form  of  a vagina  or  capfule,  and  likewife  contri- 
bute^, in  part,  to  form  the  pelvis  and  calices,  or  infundibula ; 
of  which  hereafter, - 

We  fometimcs  obferve  a confiderable  vefTel  to  go  in  or 
come  oir  from  the  convex  furface  of  <he  kidney;  but  this 
is  no-  common  ; and  in  that  cafe  there  is  a deprefli  m,  by 
which  the  proper  membrane  enters,  and  communicates  with 
that  portion  which  goes  in  by  the  linus. 

The  tunica  adipofa,  or  common  coat,  which  likewife  in- 
verts the  great  veiTels  till  their  entry  into  the  kidneys,  does 
not  feem  to  arcompa  y" them  any  further,  but  terminates  at 
the  fihu'i,  in  the  inrerftices  between  the  ramifications. 

• Sit uBure  of  the  kidneys.  We  may  diflinguifli  tjiree  kinds 
of  fubrtancts  in  the  kidney  ; an  exterior  fubrtance,  vvjiich  is 
thick,  granulated,  and  in  a manner  cortical ; a middle  fub- 
flanc?,  vvhich  is  niedullary  and  radiat’ed,  called  Jiriata^  fulcata^ 
or  tubulariSs  becauit  it  leems  to  be  made  up  of  radiated  tubes  ; 
and  an  inner  jubjfanc'e,  which  is  only  a continuation  of  the 
fecond,  and  terminates  on  the  infide  by  papillae ; for  which 
reafon  it  goes  under  the  name  of  papillaris. 

Thtfe  three  fubrtances  may  be  feen  dirtinffly  in  a kidney 
cut  ioto  two  equal  • arts,  through  the  great  curvature.  The 
cortical  fubrtance  may  be  obferved  round  the  whole  circum- 
ference ; and,  by  the  microfcope,  we  perceive  it  to  be  of  a 
fpongy,  granulated,  and  waving  texture  ; all  its  parts  adhe- 
ring together  in  a radiated  ‘manner.  Its  colour  is  a bright' 
whitirti  grey. 

By  fine  anatomical  injections  and  inflammations,,  we  dif. 
cover  an  infinity  of  fmall  capillary  vefiels,  which  run  in  va- 
rious directions  between  and  round  the  different  portions  of 
this  fubliance  ; and,  by  the  help  of  a microfcope,  we  fee 
likewife  great  numbers  of  fmall  red  corpufcles  more  or  lefs 
yound,  and  difpofed  almoft  like  bunches  of  currants.  Thofe 
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fmall  corpufcles  are  perhaps  only  the  extremities  of  vefTels, 
filled  either  with  blood  or  with  a coloured  injeflion. 

The  other  two  fubftances,  that  is,  the  medullary  or  ftna-“ 
ted,  and  the  papillary,  are  really  but  one  and  the  fame  mafs, 
of  a mt)re  reddilh  colour;  the  convex  fide  of  which  riles  at 
fcveral  places  into  narrow  tubercles,  lodged  in  the  fame  num- 
ber of  cavities  or  depreffions.  The  radiated  hriae  are  after- 
wards < ontinued  to  the  papillary  portion  ; and  the  papillae 
form,  in  lome  meafure,  lo  many  centres  of  rhefe  radii,  oppo- 
fite  to  the  tubercles. 

The  medullary  lubftance  is  likewife  diftinguifhed  from  the 
cortical,  by  the  arterial  and  venal  arches,  which  fend  capilla- 
ry ramifications  on  all  bands ; and  its  colour  is  more  or  lefs 
red. 

The  papillae,  which  are  only  a continuation  of  the  medul- 
lary fubhance,  as  has  been  fald,  are  often  a little  paler  than 
that  fubftance.  They  are  J:en  or  twelve  in  number,  very  dif- 
tind  from  each  other,  refembling  thejame  number  of  cones, 
with  very  broad  bafes  and  obtufe  apices. 

At  the  point  of  each  papillae  we  fee,  even  without  a mi- 
croicope,  in  a flight  deprcflion,  feveral  very  fmali  holes, 
through  which  little  drops  may  be  perceived  to  run  when 
the  papillae  are  comprefied.  Thefe  are  little  drops  of  urine, 
which,,  being  filtered,  partly  in  the  cortical,  partly  in  the 
medullary  or  tubular  fubfiance,  afterwards  pafs  through  the 
fubftance  of  the  piapillae,  and  are'difeharged  by  thefe  orifi- 
ces. 

The  pelvis  of  the  kidneys.  Each  papilla  lies  in  a kind  of 
membranous  caiix  or  infundibulum,  which  opens  into  a com- 
mon cavity,  called  the  pelvis.  This  pelvis  is  membranous, 
being  of  the  fame  ftruclure  with  the  caliccs,  of  which  it  is  a 
continuation  ; and  its  cavity  in  man  is  not  uniform,  but  dif- 
tinguifhed  into  three  portions,  each  of  which  contains  a cer- 
tain number  of  infundibula  or  calices,  together  with  the  pa- 
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pillae  which  lie  therein  5 and  fometimes  we  find  two  or  three 
papillae  in  the  lame  infundibulum. 

At  the  place  where  tpefe  infundibula  furround  the  bafes  of 
the  papillae,  they  lend  produ£lions  into  the  medullary  or  ra- 
diated fubftance  of  the  kidney,  which  accompany  the  blood- 
■veflels,  and  ferve  for  capfules  or  vaginae  to  all  the  vafcular 
arches,  both  arterial  and  venal,  and  to  their  different  ramifi- 
cations, quite  through  the  cortical  fubftance,  and  as  far  as  the 
furface  of  the  kidney. 

Ureters.  After  the  infundibula  have  contra£led  in  a coni- 
cal form  round  the  apices  of  the  papillae,  each  of  them  foruiS 
a fmall  Ihort  tube  or  gullet,  which  uniting  at  different  diftan- 
ecs  along  the  bottom  of  the  finus  of  the  kidney,  form  three 
large  tubes  which  go  out  from  the  fipus,  in  an  oblique  direc- 
tion from  above  downwards,  and  immediately  afterwards 
unite  into  one  trunk. 

This  trunk  becomes  a very  long  canal,  called  the  ureter. 
In  men,  the  three  tubes  fupply  the  place  of  what  is  called 
the  pelvis  in  brutes,  and  might  more  properly  be  called  the 
roots  or  branches  of  the  ureters  than  the  pelvis ; which  name 
would  agree  heft  to  the  trunk,  as  being  larger  than  the  reft: 
of  the  ureter.  The  ureters  are  commonly  two  in  number, 
one  for  each  kidney ; but  fometimes  there  are  more  than 
tv/o. 

The  fituation  of  the  trunk,  and  of  the  roots  and  branches 
of  each  ureter,  wdth  refpe<ft  to  the  renal  artery  and  vein,  is 
in  the  following  manner : The  artery  is  in  the  upper  part  of 
the  finus,  and  partly  before  the  vein.  The  vein  is  about  the 
middle,  and  between  the  artery  and  ureter.  The  ureter  is  in 
the  lower  part,  a little  behind  the  vein,  and  it  is  partly  fur- 
rounded  by  one  branch  of'the  artery. 

This  difpofition  appears  plainer  near  the  anterior  than  near 
the  pofterior  fide  of  the  kidney,  fiecaufe  this  laft  is  broader 
than  the  former ; and  we  likewlfe  fee  there  the  three 
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branches  cf  the  ureter  ; of  which  the  uppermoft  is  the  longeff, 
and  the  loweft  is  the  fhorteh,  becaule  of  their  oblique  direc- 
tion downward. 

From  this  defcription,  we  fee,  that  in  the  human  kidney* 
there  is  no  other  common  or  Uniform  pelvis,  but  the  trunk 
or  head  of  the  ureter,  and  the  three  great  branches.  To 
have  a true  idea  of  their  difpofition,  we  inuft  imagine  that 
the  ureter  enters  the  kidney  by  the  lower  part  of  the  oblong 
linus  *,  that  it  increafes  gradually  in  breadth  as  it  advances  , 
and  that  it  is  divided  into  three  branches  before  It  enters  the 
fubOance  of  the  kidney. 

One  of  thefe  branches  may  be  reckoned  a dire<S:  conti- 
nuation of  the  ureter,  and  it  is  longer  than  the  red,  being 
extended  from  the  lower  to  the  upper  part  of  the  finus ; and 
it  may  be  found  without  much  preparation.  The  other  two 
branches  are  fliorier,  and  cannot  be  well  difcovered  without 
an  artificial  reparation.  The  angles  between  thefe  branches 
at  their  bales,  or  at  the  head  of  the  ureter,  are  not  pointed 
as  thofe  of  other  ramifications,  but  formed  by  a round  incur- 
vation, which  is  generally  furrounded  by  fat. 

Thefe  hrll  branches  of  the  ureters  produce  other  fmall 
branches  at  the  bottom  of  the  finus,  which  are  difpofed  in 
pairs.  Thefe  Imall  collateral  branches  extend  in  breadth,  , 
and  form  the  infundibula  or  calices,  in  which  the  papillae 
aie  lodged  j the  great  circumference  of  which  produces,  in 
the  fubdance  of  the  kidney,  the  different  vaginae  of  the 
vafcular  arclies  and  cf  their  ramifications.  The  internal  la- 
mina of  the  kidney  is  continued  round  thefe  vaginae  ; .and 
the  external  lamina  is  expanded  round  the  firfl:  branches, 
round  th'e  trunk,  and  round  all  the  reft  of  the  ureter. 

If 'the  trunk  of  the  ureter  be  fplit  on  that  fide  which  is 
next  the  vertebrae,  and  this  fection  be  continued  to  the  ex- 
tremity cf  the  fuperlor  branch,  we  may  obferve,  immediately 
above  the  trunk,  two  holes  lying  near  each  other,  which  are 
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the  orifices  of  the  fmall  collateral  branches  and  gullets  of  the 
infundibula.  A little  above  thefe  holes,  there  are  other  two 
very  much  like  them,  and  fo  on  all  the  tvay  to  the  extremity 
of  the  fuperior  branch,  which  terminates  likewife  by  thefe 
^ gullets  of  the  infundibula  *,  and  in  each  of  thefe  gullets  we 
may  obferve  at  lead:  the  apex  of  one  papilla. 

A feedion  begun  on  the  convex  furfacc  of  the  kidney,  and 
carried  from  thence  to  the  trunk  of  the  ureter,  difeovers  the 
extent  of  the  papillae  very  plainly,  and  likewife  the  infundi- 
bula, their  gullets,  See. ; but  it  will  be  difficult  to  give  begin- 
ners a juft  idea  of  the  ftrudlure  of  thefe  parts  without  the 
other  feclion.  ^ 

The  ureters  run  down  obliquely,  and  with  a very  fmall 
degree  of  infte(5lion,  from  the  kidneys  to  the  lateral  parts  of 
the  inner  or  anterior  fide  of  the  os  facrum  ; and  palling  be- 
tween the  reftum  and  the  bladder,  they  terminate  in  the  lafi: 
of  thefe  vifeera,  in  the  manner  that  ffiall  be  explained  here* 
after.' 

They  are  compofed  of  three  proper  coats ; the  firft  of 
which,  that  furrounds  the  reft,  is  of  a whitifti  colour,  and  of 
a very  compa<51;  filamentary  texture,  being  ftretched  with  dif- 
ficulty, and  appearing  like  a filamentary  fubftance  degenerat- 
ed. The  next  coat  is  of  a reddifli  colour,  ftronger  than  the 
firft,  and  is  compoled  of  mafcular  fibres,  although  this  has 
been  doubted  by  fbme  authors. 

The  innermoft  coat  is  in  fome  meafure  ligamentary,  and 
lined  by  a very  fine  iiiembrane,  which  covers  a very  delicate 
reticular  texture  of  velTels,  and  is  moiftened  all  over  by  a mu- 
cilaginous liquor, 

Befides  thefe  proper  coats,  the  ureters  are  invefted  by  the 
cellular  fubftance  of  the  peritonaeum,  the  membranous  la- 
mina of  which  covers  likewife  about  two  thirds  of  their  cir- 
cumference, fometimes  more,  fometimes  lefs,  but  never  fur- 
rounds  them  entirely  ; So  that  when  they  are  examined  in 

their 
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their  natural  fituation,  they  appear  like  ropes  lying  behind 
the  peritonaeum,  and  jutting  our  more  or  lefs  toward  the  ca- 
vity of  the  abdomen,  together  with  that  portion  of  the  peri- 
tonaeum which  covers  them. 

All  that  has  been  faid  about  the  ftrudlure  of  the  ureters, 
pelvis,  arches,  ilriae,  fofflilae,  and  holes  at  the  apex  of  the 
papillae,  appears  moft  diftindtly  when  they  are  examined  in 
clear  water. 


J 19.  Glandulae  Renales,  vulgo  Capfulae  Atrahiliariae. 

Situation^  figure^  and  fi'ze  of  the  renal  glands.  Immediately 
above  each  kidney  lies  a glandular  budv,  called  by  the  an- 
tients  capfulae  atrabiliariae ; by  others,  catfulae  renales^  reties 
fuccenturiatiy  and  glandulae  renales ; and  they  might  be  pro- 
perly enough  termed  glandulae  fupra  renales.  I'h^y  are  iirua- 
ted  on  the  upper  extremity  of  tach  kidney  a little  obliquely, 
that  is,  more  toward  the  inner  edge  ana  finus  of  the  kidney, 
than  toward  the  outer  convex  edge. 

Each  gland  is  an  oblong  body  with  three  fides,  three  ed- 
ges, and  two  points,  like  an  irregular  crefcent  with  its  great 
or  convex  edge  Oiarp,  and  the  (mall  concave  edge  broad.  Its 
length  is  about  two  thirds  of  the  greateff  breadth  of  the  kid- 
ney, and  the  breadth  of  its  middle  portion  is  about  one-third 
of  its  extent  between  the  two  extremities,  fometimes  more, 
fometimes  lefs.  Its  colour  is  a dark  yellow. 

It  has  one  anterior,  one  poherior,  and  one  lower  fide, 
which  lafi:  may  be  termed  the  hafts  ; and  it'  has  one  upper, 
and  two  lower  edges,  whereof  01  e is  anterior,  the  other  pof- 
terior.  The  upper  edge  may  be  called  the  ertfa^  and  the 
two  lower  edges  the  labia.  One  of  its  extremities  is  internal, 
or  turned  inward  toward  the  finus  of  the  kidney,  the  other 
is  external  or  turned  outward  t ward  the  gibbous  part  of  the 
kidney.  The  fi^^ure  of  this  glandular  body  may  likew  le  be 
compared  to  that  of  a cock’s-comb,  or  to  the  top  of  an  helmet. 
VoL.  II.  3 E Struaure 
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StruHure  of  the  renal  glands.  The  fiirface  of  thefe  glands 
is  uneven  ; the  fore-fidc  is  the  broadeil,  and  the  lower  hde 
or  bafis  the  narroweft.  Along  the  middle  of  the  anterior 
fide,  a ridge  runs  from  the  edge  of  the  inner  extremity  a lit- 
tle above  the  balls,  to  the  point  of  the  other  extremity,  and 
divides  this  fide  into  two  equal  parts,  like  tlie  middle  rib  of 
the  leaf  of  a tree,  and  on  the  lower  fide^  under  the  bafis, 
there  is  a kind  of  raphe  or  future. 

The  arteries  of  thefe  glands  come  from  the  arteriae  rena- 
les  and  diaphragmaticae,  and  hkewiie  from  the  aorta,  from 
the  arteria  caehaca,  Sec.  Thefe  vefiels  are  termed  the  eapjular 
arteries  / and  as  they  enter  the  grands,  they  fteni  to  be  inveft- 
ed  by  a vagina.  They  are'not  always  derived  from  the  fame 
fources,  neither  is  their  number  the  lame  in  all  fubjects  : and 
there  is  comnior.Iy  a large  vein  which  runs  along  the  ridge. 
One  principal  vein  returns  the  blood  from  each  .of  thefe 
glands  ; the  right  goes  into  the  vena  cava,  the  left  pafies  in- 
to the  renal  vein.  The  nen^es  on  each  fide  are  furnifhed  by 
the  neighbouring  femilunar  ganglion,  snd  by  the  renal  ple- 
xus whicl/  depends  on  it. 

In  the  Infide  of  thefe  capfulae,  there  is  a narrow  triangular 
cavity,  the  fiirface  of  which  is  full  of  Ihort,  llrong  villi  of  a 
yellowilh  colour  j but  in  children  It  is  reddifii,  and  ot  a dark 
brown  in  aged  people.  The  (ides  of  this  cavity  are  connect- 
ed by  a greater  number  of  filaments  ; and  they  appear  to  be 
wholly  glandular,  that  is,  to  be  filled  with  very  fine  fmall  fol- 
liculous  corpufcles.  Along  the  top  of  the  gland  thefe  fides 
touch  each  oihcr  immediately. 

In  opening  this  cavity,  wt  find  a granulated  or  follicular 
fubftance,  which  fills  it  altnoft  entirely  ; and  the  blood-vefTels 
are  diftributed  on  ohis  fubftance,  as  well  as  on  the  lides  of 
the  cavity.  If  the  feftion  be  begun  at  the  great  extremity  of 
the  capluia,  and  be  continued  through  th-  upper  edge,  and 
if  the  lateral  portions  be  afterwaras  leparated,  the  glandular 

body 
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body  appears  like  a kind  of  criita,  railed  from  the  middle  of 
the  botrom  of  the  cavity. 

T.his  ghitidular  body  or  nucleus  adheres  more  clofely  to 
the  bottom  or  balls  ot  the  cavity,  than  to  the  two  (ides,  cfpe- 
cially  near  the  great  extremity  ; but  yet  it  may  be  leparated 
both  from  the  bails  and  hdes,  being  connected  to  them  by  a 
great  num!ner  of  fmail  filaments.  It  adneres  lead  to  tiie  ba- 
lls near  the  imall  extremity. 

The  captular  vein,  which  comes  ordinarily  from  the  vena 
renalis,  is  much  larger  than  the  arteries ; and  it  communi- 
cates with  the  inllde  of  the  capl'ula  much  in  the  lame  manner 
as  the  vena  Iplenica  with  the  cells  of  the  1^  lecn,  ror  it  may  oe 
iniiated  by  blowing  into  part  of  the  capfular  cavity,  and  the 
air  likewife  pafles  into  the  vena  renalis,  &c. 

The  cavity  contains  an  unefous  vil'cid  liquor,  of  a yellowifh 
red  colour,  which,  with  age,  changes  gradually  into  a yeliow- 
Ifh  purple,  a dark  yellow,  and  a black  yellow  : fometinies  it 
is  pertcditly  black  ; but  even  then  il  it  be  fpread  thin  on  a 
large  furtace,  u appears  yellow.  It  is  lometimes  found  not  only 
reudilh,  but  irdxed  with  real  blood. 

ddie  uies  of  thele  renal  glands  have  not  as  yet  been  difeo- 
vered  j ayid  all  that  we  know  about  the  liquor  contained  in 
them  is,  thst  it  has  fomewhat  the  appearance  of  the  bile. 
They  are  very  large  in  the  foetus,  and  diminifh  In  adults, 
Thele  two  phaenomena  deferve  our  attention. 

They  he  lou.etimes  diredlly  on  the  top  of  the  kidneys,  but 
feldom,  if  ever,  on  the  gibbous  part.  The  gland  on  the  right 
fide  is  p.irtly  conneefed  to  the  diaphragm,  under  and  very  , 
near  tive  adheliod  of  the  great  lobe  of  the  liver  to  that  mulcle. 
That  on  the  left  iide  adheres  to  the  diaphragm  bTow  the 
fpleen  ; and  both  thele  connections  are  conrined  to  the  conti- 
guous portions  of  the  infer. or  u.ulclt  of  the  diaphragm.  They 
are  involved,  together  with  the  k’dr.eys,  in  the  membrana  a- 
dipola,  of  which  a very  thin  portion  infinuatcs  iticlf  between 
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the  kidneys  and  glands,  and  allb  between  them  and  the  dia- 
phragm ; lb  that  they  ad'iere  to  both  by  the  intervention  of 
the  cellular  iubftaiice,  which  in  lome  fubjedts  contains  a itra- 
tum  of  fat. 

The  venal  ridge  already  mentioned,  finks  fo*deep  into  the 
fore-liJe  in  fome  lubjedf  , that  the  upper  part  of  this  fide  ap- 
pears to  be  leparated  from  the  lower  j but  this  is  feen  moil: 
diffin^fly  when  the  capluia  is  examined  in  clear  water. 

Wlien  the  capiular  vein  is  opened  lengthwife  with  the 
point  of  a lancet,  we  difcover  in  it  a great  many  fmall  holes, 
many  of  which  are  only  the  orifices  of  the  rami  of  the  vein, 
others  are  fimpfe  holes  j and  it  is  perhaps  through  thcfe  that 
the  air  pafTes  into  the  gland,  as  already  mentioned. 

On  the  outer  furface  of  thefe  caplulae  vve  obferve  a very 
thin,  diflinff  coat,  feparated  from  the  cellular  fubftance  that 
furrounds  them.  Sometimes  this  coat  is  raiTcd  by  an  uneven 
flratum  of  fat,  which  makes  it  appear  granulated  ; and,  for 
the  fame  reafon,  the  capfulae  are  of  a pale  colour  like  a cor- 
pus adipofum. 

The  liquor  contained  in  them  appears  fometimes,  in  the 
foetus,  and  in  young  children,  of  a bluifh  colour  inclined  to 
red.. 

To  be  able  to  difcover  the  ufes  of  thefe  capfulae,  we  muft 
not  only  atend  to  the  two  circumffances  already  mentioned, 
but  alfo  to  their  external  conformation,  which  is  commonly 
more  regular  in  the  foetus  and  in  children  than  in  adults  and 
old  people.  We  muft  likewife  confider  the  confiftence  and 
Iblidity  of  their  fubftance  ; which  is  greater  before  birth,  and 
in  childhood,  than  in  advanced  old  age ; in  which  they  are 
often  very  flaccid,  and  very  much  decayed  ; and  this  perhaps 
may  be  the  reafon  why  fome  of  the  figures  given  of  thefe 
glands,  taken  out  of  their  membrana  adipofa,  are  fo  very  irre- 
pular  and  different  from  others. 
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CHAP.  IV. 
Of  the  Pelvis. 


§ Vefica  Urinaria,. 

Siilcation,  figure^  and  divijion  of  the  bladder, 

I 

bJadcler  is  a kind  of  membranous  and  fltfliy  pouch 
or  bottle,  capable  of  dilatation  and  contraction,  fitua- 
ted  in  the  lower  part  oEthe  abdomen  immediately  behind  the 
fymphvlib  ot  the  cffa  pubis,  and  oppohte  to  the  beginning  of 
the  iuteftinum  reClum.  The  figure  of  it  is  nearly  that  of  a 
jfbort  oval,  it  is  broader  on  the  fore  and  back  fides  than  on 
the  lateral  parts ; rounder  above  than  below,  when  empty ; 
and  broader  below  than  above,  when  full. 

It  is  divided  into  the  body,  neck,  and  bottom;  into  an  an- 
terior, pofterior,  and  two  lateral  parts.  The  upper  part  is 
termed  the  fundus  or  bottom ; and  the  neck  is  a portion  of  the 
lower  part,  which  is  contracted  like  the  mouth  of  fome  vef- 
fels. 

Structure  of  the  bladder.  The  bladder  is  made  up  of  feveral 
coats,  almoft  like  the  ftomach.  That  part  of  the  external 
coat  which  covers  the  upper,  pofterior,  and  lateral  fides  of 
the  bladder,  is  the  true  lamina  or  membrane  of  the  perito- 
naeum ; and  the  refl  of  it  is  furrounded  by  a cellular  fub- 
flance,  by  the  intervention  of  which,  the  peritonaeum  is  con- 
nected to  the  mufcular  coat. 

The  proper  coats  are  three  in  number ; one  mufcular,  one 
cellular,  and  an  internal  fmooth  one  commonly  called  villous 
€oat.  The  mufcular  coat  is  compofed  of  feveral  flrata  of  flefhy 
, fibres ; 
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fibres;  the  outermoft  of  which  are  mofHy  longitudinal  ; the 
next  to  thefe  are  more  Ufcimed  lowctrd  each  fide  ; and  the 
inner  molt  more  and  more  oblique;  and  they  become  at 
length  almoft  traniverle.  All  theie  fibres  interim  a each  other 
in  various  manners ; and  they  are  conne^^^d  together  by  a 
fine  cellular  fubfiance,  and  n^ay  be  lcp<.rated  by  ii.flatmg  that 
‘fubltance. 

Round  the  neck  of  the  bladder  the  mufcular  fibres  are 
clofcly  connected,  and  form  what  has  been  called  JpUn^et  ve- 
Jicae.  But  this  part  is  not  a difiin^t  inulcle,  nor  is  its  action 
diftincl  from  the  relf  of  the  mulcular  coat.* 

The  cellul.T^oat  is  nearly  of  the  fame  ftrufture  with  what 
is  called  the  tunica  ntrvofa  of  the  fiomach. 

The  internal  coat  is  fomething  granulated  and  glandular, 
fays  Wioflow;  but  later  anatomills  deny  the  exifience  of 
gUnds  here.  A mucilaginous  lerum  is  cmninually  difcharged 
through  it,  which  modfens  the  inner  furface  of  tiie  bladder, 
and  defends  it  againft  the  acrimony  of  the  urine.  It  appears 
fometimes  altogether  uneven  on  the  inner  fide,  being  full  of 
eminences  and  irregular  rugae  when  empty,  and  in  its  natu- 
ral Hate  of  contradlion.  Thefe  inequalities  difappear  when 
the  bladder  is  full,  or  when  it  is  artificially  difiended  by  air, 
or  by  injeiSting  any  liquid. 

Urachus,  At  the  top  of  the  bladder  above  the  fyrnphyfis 
of  the  ofTa  pubis,  we  obferve  a ligamentary  rope,  which  runs 
up  between  the  peritonaeum  and  the  linea  alba  of  the  abdo- 
men, all  the  vyay  to  the  navel,  diminifhing  gradually  in  thick- 
nefs  as  it  afeends.  This  rope  in  the  foetus  is  in  part  a pro- 
duiftion  of  the  inner  coats  of  the  bladder,  which  produdlion 
is  termed  urachus • 

Arteriae  umbilicales.  This  rope  is  compofed  likcwife  of  two 
other  ligamentary  elongations,  which  arc  the  extremities  of 
the  umbilical  arteries,  Thefe  arteries  come  from  the  hypo- 
gaftricae,  run  up  by  the  fides  of  the  bladder,  and  remain  hol- 
V low 
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low  and  filled  with  blood,  even  in  adults,  as  high  as  the 
middle  of  the  bladder,  through  all  which  fpace  they  likewife 
fend  off  ramifications.  Afterwards  they  lofe  their  cavity,  and 
become  ligamentary  as  they  afcend.  At  the  upper  part 
of  the  bladder  they  approach  each  other;  and  joining  the 
urachus,  form  that  rope,  which  may  be  teru.ed  the  fuperior  /i- 
gament  of  the  bladder 

The  external  fibres  of  the  mufcular  coat  are  more  nume- 
rous than  the  internal;  and  the  (noil  longitudinal  anterior 
fibres  form  a kind  of  incurvation  round  the  urachus  at  the 
top  of  the  bladder,  much  like  that  oi  one  of  the  fleihy  por- 
tions which  furround  the  luperior  orifice  of  the  fiomach,  and 
lower  extremity  of  the  oefophagus.  This  incurvation  pafies 
behind  the  urachus. 

The  portion  of  the  peritonaeum  which  covers  the  pofterior 
convex  fide  of  the  bladder,  fi  rms  a very  pro  idnent  tranf- 
verfe  fold,  when  the  bladder  is  cdntr  ;£led,  which  difappears 
when  the  bladder  is  extended.  This  fold  furrounds  the  pofi- 
terior  half  of  the  bladder,  and  its  two  extremities  are  elonga- 
ted towards  each  fide  ; by  which  elongations,  a kind  of  Lite- 
ral ligaments  of  the  body  of  the  bladder  are  formed,  which 
are  more  confiderable  in  children  than  in  adults.  Befides 
ihefe,  the  bladder  has  two  other  ligaments,  which  are  fixed 
at  their  fore  part  to  the  upper  and  inner  fide  of  the  ofTa  pu- 
bis, near  the  lymphyfis  of  thele.  two  bones;  from  whence 
they  run  back,  becoming  gradually  broader,  to  be  fixed  to 
the  tides  of  the  bladder.  Sabatier  calls  them  the  inferior  an^ 
terior  lij aments  of  the  bladder^ 

The  lower  part  of  the  bladder,  which  deferves  the  name 
oi  fundus  much  better  than  the  upper  parr,  is  perforated  by- 
three  openin-s,  one  anterior,  and  two  pofterior,  The  ante- 
rior opening  is  for/ned  by  an  elongation  of  all  the  proper 
coats,  in  form  of  a gullet;^,  turned  much  in  the  fame  manner 
with  the  inner  onficc  of  the  roftrum  of  the  head  of  an  alem- 
bic/ 
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bic.  This  elongation  is  called  the  neck  of  the  bladder^  the  def- 
cription  of  which  belongs  to  that  of  the  parts  of  generation 
in  men. 

The  other  two  openings  in  the  true  fundus  of  the  bladder, 
are  formed  by  the  ureters,  which  in  their  courfe  downward, 
already  defcribed,  run  behind  the  fpermatic  velTels,  and  then 
behind  the  lower  part  of  the  bladder,  approaching  each  other. 
Each  ureter  lies  between  the  umbilical  artery  and  vas  defe- 
rens of  the  fame  fide  ; the  artery  lying  on  the  ourfide  of  the 
ureter,  and  the  vas  deferens  on  the  infide. 

Afterwards  they  get  between  the  vafa  deferentia  and  the 
bladder,  crofiing  thefe  canals  *,  aud  then,  at  about  a finger^s 
breadth  from  each  other,  they  begin  to  pierce  the  coats  of 
the  bladder.  They  run  a little  way  between  the  mufcular 
and  nervous  coats,  and  open  into  the  bladder  obliquely,  fome- 
thing  nearer  each  other  than  when  they  firfi  entered  the 
coats. 

The  orifices  of  the  ureters  in  the  bladder  are  fomething 
oval,  and  narrower  than  the  cavity  of  the  ureters  immediate- 
ly above  them.  The  edge  of  thefe  orifices  is  very  thirr,  and 
feems  to  be  formed  merely  by  the  union  of  the  internal  coat 
of  the  bladder  with  that^of  the  ureters. 

Blood  vejfels  afid  nerves  of  the  bladder^  The  arteries  of  the 
bladder  are  furnrfhed  by  the  hypogafiricae  or  iliacae  internae, 
being  rami  of  the  arteria  fciatica,  epigaffrica,  and  umbilicalis 
on  each  fide.  'The  veins  return  to  the  internal  iliac  veins. 

The  nerves  of  the  bladder  come  from  the  crurales,  and  al- 
fo  from  the  fympathetici  maxim!,  by  means  of  their  commu- 
nication with  the  crurales.  It  has  likewifc  fome  nerves  from 
the  plexus  mefentericus  inferior. 

Befides  the  ligaments  already  mentioned,  there  are  like- 
wife  two  fmall  ones,  by  which  the  anterior  part  of  the  true 
fundus  of  the  bladder  is  connected  to  the  ofla  pubis,  which 
fhall  be  defcribed  with  the  neck  and  fphin<iter,  after  the  hif- 
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tory  of  the  parts  of  generation  in  both  fexcs  ; and  we  refer 
to  the  fame  place,  all  that  relates  to  the  connection  of  the 
bladder  with  the  other  neighbouring  parts. 


5 2.  Sfcretion  of  Urine, 

The  chyle,  when  it  enters  the  blood,  contains  a very  large 
portion  of  water,  whicli  would  be  liaole  to  lod^e  in  the  cel- 
lular fubftance,  if  it  was  not  expelled  again  from  the  body. 
A part  of  it  is  therefore  exhaled  through  the  (kin  \ and  ano- 
ther part,  as  large,  or  often  larger  than  the  former,  is  ftrain- 
ed  through  the  kidneys,  and  is  thus  expelled  out  of  the  body. 

Dr  Haller  obferved,  “ that  the  blood  of  the  renal  artery 
moving  flower,  as  is  generally  believed,  than  that  of  the 
brain,  and  probably  ftored  with  more  water,  brought  by  the 
ferpentine  circles  of  the  arteries,  depofites  great  pan  of  its  wa- 
ter into  the  reCfilineal  tubes  of  the  papillae.  This  water  con- 
tains fine  oils  and  falts,  intermixed  with  earthy  particles,  or 
fuch  other  matters  as  arc  thin  enough  to  pals  through  with 
it.  ThI  fmall  diameter  of  the  origin  of  each  uriniferous  duCf, 
and  its  firm  refiflance,  feems  to  exclude  the  thick  oil,  chyle, 
and  the  coagulable  lymph ; but,  asthefe  uriniferous  ducks  are 
always  open,  if  the  velocity  of  the  blood  be  increafed,  or  a 
morbid  laxity  of  the  parts  fupervenes,  they  eafily  tranfmit 
the  above  mentioned  thick  parrs  of  the  blood  along  with  the 
thinner.  The  difeafe  hence  arifing,  is  called  diabetes,  which 
may  be  cured  by  reftoring  the  kidneys  to  their  former  healthy 
Itate,  by  the  ule  of  aftringents  and  tonics.  Tiie  nerves  have 
fome  power  of  contracting  or  relaxing  thefe  palDges  j and 
thus  we  fee  that  urine,  which,  in  health,  is  of  a yellow  colour, 
becomes  watery  from  hidden  grief.  A vail  quantity  of  it  is 
prepared  \ equal  to  that  of  perfpiratiem,  and  fometimes  even 
more.*  Later  phyfiologifts  explain  the  feerstion  of  urine  by 
VoL.  II.  3 F obferving, 
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obferving,  that  part  of  the  blood  is  changed  by  the  kidney 
into  this  fluid. 

The  urine,  by  fire  or  putrefaflion,  fometimes  by  difeafe, 
in  foinc  animals  more  eafily  than  in  others,  changes  into  a 
volatile  alkaline  nature,  intiioately  mixed  tVith  a fetid  oil. 
This  oil  which  is  partly  empyreumatic,  yellow,  volatile,  te- 
nacious, feparable  only  by  the  greateft  degrees  of  fire,  is 
known  by  the  denomination  of  phofphorus ; it  is  a fliining 
fubflance,  taking  fire  fpontaneoufly  in  the  air.  The  urine 
abounds  more  with  earth  than  any  other  juice  of  the  human 
body,  both  of  a cretaceous  and  fparry  nature;  the  latter  com- 
ing chiefly  from  the  drink,  the  former  from  the  folid  parts 
of  the  body  dilTolved  and  mixed  with  the  blood.  There  is  al- 
fo  a confiderable  proportion  of  fea-falt  in  frelh  urine;  from 
which  it  is  even  feparable  after  a long  putrefaction,  in  the 
making  of  phofphorus ; in  which  proccls  a very  great  part  of 
the  urine  is  changed  into  volatile  alkali.  Nor  is  the  urine, 
both  of  men  and  bfutes,  wholly  deftitute  of  a vitriolic  acid, 
or  at  leaf!  a fimilar  acid.  There  is  likewife  in  the  frefh  urine 
a fufible  cooling  fait,  fimilar  to  nitre.  In  fevers,  the  oily  and 
faline  parts  of  the  urine  are  greatly  augmented,  both  in  quan- 
tity and  acrimony. 

That  the  urine  is  feparated  in  the  kidneys  is  fhewn  experi- 
mentally, by  prefling  it  out  of  their  veflbls.  That  it  defeends 
by  the  ureters  is  fhewn  by  the  furprifing  fwelling  of  the  kid- 
ney, and  that  part  of  the  ureter  which  is  above,  as  well  as 
the  emptinefs  of  that  part  which  is  below  the  ligature.  In 
the  bladder  alfo,  as  well  as  in  the  kidneys  and  ureters,  there 
is  an  immenfe  hveiling  as  often  as  the  bladder  cannot  receive 
the  urine,  or  cannot  emit  it. 

Nor  does  there  feem  to  be  any  other  way  for  the  urine  to 
pafs.  Fnr,  although  it  is  certain  that  the  ftomach,  like  all 
other  membranes,  exhales  a moiflure  through  its  coats ; 
though  it  is  not  improbable,  from  experiments,  that  the  blad- 
der 
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der  alfo  abforbs  ; and  although  the  paiTage  of  mineral  Spaw 
waters,  by  urine,  be  extremely  quick  *,  yet  it  does  not  thence 
follow  that  there  muft  be  ways,  different  from  that  of  the  u- 
reters,  to  convey  the  water  from  the  food  to  the  bladder. 
For  the  bladder  is,  pn  all  fides,  feparated  from  the  cavity  of 
the  abdomen  by  the  peritonaeum  ; nor  is  it  probable  that  the 
vapours,  which  either  go  out  from  the  bladder,  or  which  are 
derived  towards  it  from  other  parts,  can  here  find  open  pores 
through  the  peritonaeum.  Befides,  membranes,  when  wet, 
have  their  pores  filled,  and  confequently  are  lef^  adapted  for 
imbibing  either  vapours  or  fluids.  The  bladder  may  be  fo 
diftended  with  urine  as  to  produce  death  ; yet,  in  thefe  cafes, 
we  n(:Ver  obferve  that  the  urine  has  found  any  paffage  through 
W'hich  it  might  efcape  into  the  pelvis.  Again,  when  the  ii- 
reters  are  obfiruded  with  ftones,  fo  that  the  bladder  receives 
nothing  from  them,  it  is  either  quite  empty,  or  contains  a 
very  acrimonious  and  thick  urine,  manifeltly  indicating  that 
the  water  can  find  no  other  way  from  the  kidney  into  the 
bladder.  'And  a careful  attention  to  the  manner  in  which 
mineral  waters  are  difeharged  by  urine,  lufficiently  demon- 
hrates  that  there  is  no  fuch  rapidity  therein  as  is  commonly 
imagined  i but  the  ftimulus  of  the  cold  water  r ceived  into 
the  ftomach,  like  the  external  cold  applied  to  the  fkin,  cau* 
fes  a concuffion  of  the  bladder  and  urinary  parts,  by  which 
they  are  follicited  to  repeated  difeharges  of  the  old  urine 
which  was  before  in  the  body,  and  nor  immediately  of  that 
which  was  lall  drank.  Again,  the  largenefs  of  the  renal  vef- 
fels  demonftrates,  that  they  cannot  icceive  much  lefs  than 
an  eight  part  of  the  blood  of  the  whole  body  at  a time,  and 
confequently  above  looo  ounces  of  blood  are  conveyed  through 
the  kidneys  in  an  hour  ; and  it  will  appear  but  a moderate 
allowance  for  20  or  even  50  ounces  of  water  to  difiil  from 
that  quantity  of  blood  in  the  fame  time.  Finally,  it  is  cer- 
tain that  both  men  and  brute  animals  perifh  if  the  ureters 
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are  obftru£led  by  a ligature,  or  othcrways  ; we  then  obferve 
alfo  that  no  urine  can  be  found  in  the  bladder. 

Experience  affiires  us  that  the  urine  flows  into  the  bladder 
in  a continued  ftream  : By  Baying  fome  time  in  the  bladder, 
and  from  the  ablorption  of  the  more  watery  part,  the  urine 
acquires  an  higher  colour,  ^and  becomes  (harper.  We  arc 
not  fully  acquainted  with  the  caufe  which  retains  the  urine 
in  the  bladder.  The  fphimStcr  is  obfeure  ; the  fituation  of 
the  bladder  lying  on  the  redtum  may  probably  contribute  to 
the  retention  of  the  urine.  Certain  it  is  that  the  urine  does 
not  flow  fpontaneoufly,  even  from  a dead  carcafe. 

At  length,  by  the  bulk  and  acrimony  of  the  urine  irrita- 
ting the  fenfible  fabric  of  the  Wadder,  it  is  thence  expelled, 
partly  by  the  motion  of  the  diaphragm  and  abdominal  muf- 
cles  preffing  the  inteftincs  againft  the  bladder,  by  which 
means,  efpecially  in  an  ere^l  pollure,  the  urine  makes  itfelf  a 
way  through  the  narrow  and  impeded  pafTage  ; and  partly  by 
the  periftaltic  motion  of  the  bladder  itfelf,  ariling  from  the 
contra£lion  of  its  mufcular  fibres. 

By  the  urine,  befides  the  particles  of  food  and  water,  much 
matter  that  is  noxious  to  the  human  body  Teems  to  pafs  off, 
efpecially  calcareous  earth  reforbed  froa?  the  bones  and  folid 
parts,  and  which  would  not  fail  to  produce  bony  crufts  and 
calculi  wherever  it  was  flopped  ; a fparry  or  gypleous  earth  5 
and  an  acrid  oil  mixed  with  fait,  fo  as  to  aflume  a volatile  na- 
ture. The  urine,  by  its  retention,  difpofes  to  the  generation  of 
the  ftone  and  gout  ; when  fuppreffed,  it  produces  acute  fevers, 
and  feveral  morbid  aftedlions  of  the  brain. 


§ 3 ^he  Paris  (f  Generation  in  Males 

Situation  in  general y divifton  of  thefe  parts ^ The  parts  of 

generation  in  males  arfr  of  different  kinds,  fome  of  them 
being  wholly  contained  in  the  abdomen,  and  others  lying 
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without  it.  From  this  iituation,  they  might  properly  enough 
be  divided  into  external  and  internal  parts  j and  all  thofe  be- 
longing to  the  firft  ciafs  might  be  defcribed  before  thofe  of 
the  fecond. 

But,  as  it  is  ftill  more  proper  to  have  a regard  to  the  oeco- 
nomy  of'  thefe  parts,  according  to  which  their  fundtions  be- 
gin in  fome  internal  parts,  are  continued  in  fome  external 
parts,  return  again  to  the  internal,  and  are  finifhed  in  the 
external ; we  fhall  follow  the  fame  order  in  delcribing  them. 

The  firft  of  thele  tour  clafles  comprehends  the  fpermatic 
veins  and  arteries ; the  fecond,  the  teftes,  epidydimis,  and 
fcrotum ; the  third,  the  vafa  deterentia,  veficulae  feminales, 
and  proflates ; and  the  fourth,  the  corpora  cavernofa,  ure- 
thra, integuments,  Sec. 

Scrotum,  The  (crotum  is  the  cutaneous  covering  of  the 
teftes.  ■ Outwardly,  it  is  a bag  common  to  both,  formed  by  a 
continuation  of  the  Ikin  of  the  neighbouring  parts,  and  com- 
mcnly  very  uneven,  having  a great  number  of  rugae  on  its 
outer  furface.  Interiorly,  it  is  flefhy,  and  forms  a mufcular 
capfula  for  each  tefticle,  termed  dartos. 

The  exterior  or  cutaneous  portion  of  the  fcrotum  is  nearly 
of  the  fame  ftrudure  with  the  Ikin  in  general,  of  which  it  is 
a continuation;  only  it  is  Ibmething  finer  ; and  it  is  likewife 
plentifully  ftored  with  febaceous  glands  and  bulbs  of  roots  of 
hairs. 

Though  it  Is  a common  covering  for  both  tefticles,  it  is 
neverthelefs  diftinguithcd  into  two  lateral  parts  by  a fuperfi- 
cial  and  uneven  prominent  line,  which  appears  like  a kind  of 
future,  and  from  thence  has  been  termed  raphe. 

This  line  is  a continuation  of  that  which  divides,  in  the 
fame  manner,  the  cutaneous  covering  of  the  penis ; and  it  is 
continued  through  the  perinaeum,  which  it  divides  likewife 
all  the  way  to  the  anus.  It  is  only  fuperficial,  ^nd  does  not 
appear  on  the  inlide  of  the  fkin. 
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The  inner  furface  of  this  cutaneous  bag  Is  lined  by  a very 
thin  cellular  membrane,  through  which  the  bulbs  and  glands 
appear  very  diftinaiy  when  we  view  its  infide.  The  rugae 
of  the  fcrotiim  are  in  the  natural  ftate  commonly  a mark  of 
health,  and  then  its  fizc  is  not  very  large.  It  increales  in 
fize,  chiefly  according  to  its  length  ; and  then  the  rugae  dif- 
appear  more  or.  lefs,  according  to  the  degrees  of  the  preter- 
natural ftate  or  indifpofition. 

' The  dartos  of  the  ferotum  has  been  accounted  a true  cuta- 
neous mufcle ; but  it  is  chiefly  a cellular  fubftance  condenfed,. 
with  a great  number  of  blood-veiTcls  entering  into  its  compo- 
fltion,  but  without  fat.  This  fubftance  is  thin,  and  by  the 
dirpofitlon  of  its  fibres,  forms  a bag  with  two  cavities,  or  two 
fmall  bags  joined  laterally  to  each  other,  and  contained  with- 
in the  cutaneous  portion. 

The  lateral  parts  of  thefe  two  bags,  which  are  turned  from 
each  other,  are  longer  than  thole  which  are  joined  together  j 
and  by  this  union  a feptum  is  formed  between  the  teftes, 
which  may  be  called  medtajlinum  feroti. 

The  raphe  or  future  already  mentioned,  adheres  to  the 
edge  of  this  feptum,  and  thereby  braces  down  the  middle  of 
the  cutaneous  portion,  which  from  thence  appears  to  have  in 
part  two  cavities  ; and  this  was  perhaps  what  gave  occafion 
to  make  the  French  word  for  the  ferotum  to  be  in  the  plu- 
ral number.  The  other  edge  of  the  feptum  adheres  to  the 
urethra. 

The  dartos  has  a ftrift  connedlion  with  the  reft  of  the  cel- 
lular fubftance,  efpecialiy  at  the  upper  part  below  the  groin, 
where  its  anterior  and  external  lateral  portions  terminate  by 
a kind  of  tendinous  or  ligamentary  expanfion,  which  is 
ftrongly  united  to  the  internal  cellular  membrane.  We  have 
^ten  fiiewn  this  as  a particular  fafeia  lata,  which  gives  in- 
Tertion  to  the  portions  of  the  dartos  juft  mentioned,  and  as  a 
broad  fraenum  which  keeps  the  fame  portions  together. 
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The  aporicurotlc  or  ligamentary  expanfion  of  the  dartos  Is 
fixed  in  the  ramuS  of  the  os  pubis,  between  the  mufculus  tri- 
ceps at.d  the  origin  of  the  corpus  cavernofum_  of  the  fame 
fide,  which  lhali  be  defcribed  hereafter,  all  the  way  to  the 
lower  part  of  the  fyiiiphylis  of  thefc  bones.  The  internal- 
portion  of  thele  Uiufcular  bags,  or  that  which  forms  the  lep- 
tum  fcroti,  is  fixed  to  the  urethra  by  means  of  a communi- 
cation between  the  lame  ligameiitary  expanlion,  and  another,’ 
which  (hall  be  explained  in  us  proper  place. 

Coats  of  the  tejles.  The  particular  coverings  of  the  tefies 
are  commonly  called  coats ; and  they  are  reckoned  to  be 
three  in  number,  the  tunica  mulculola,  named  crcmajler^  vagi- 
nalis, and  albuginea.  The  firft  two  are  common  to  each  , 
tefticle,  and  to  the  fpermatic  rope  that  belongs  to  it  5 and  the 
third  is  peculiar  to  the  tefiicle  alone. 

The  tunica  vaginalis  is  the  moft  confiderable  of  the  three, 
and  muff  be  defcribed  firft,  in  order  to  conceive  the  ftruflure 
and  conneiftion  of  the  cremafter,  which  is  very  improperly 
called  a loat.  The  albuginea  fhall  be  defcribed  with  the 
teftes. 

The  tunica  vaginalis  is  a continuation  of  the  vagina  of  the 
fpermatic  rope,  which,  as  it  approaches  the  tefticle,  is  gra- 
dually dilated,  and  forms  two  capfulae,  one  contained  with- 
in the  other,  the  external  being  the  longeft  and  broadeft  at 
bottom  ; fo  that  there  is  a void  fpace  there  left  between  them, 
in  which  the  tefticle  is  lodged. 

This  ftrufture  may  like  wife  be  explained  in  the  following 
manner  : The  vagina  having  reached  as  low  as  the  tefticle, 
is  divided  into  two  laminae,  the  innermoft  of  v;hich  is  the 
bottom  of  the  vagina,  and  the  outermoft  is  expanded  round 
the  tefticle,  and  gives  it  a coat,  called  vaginalis^  from  the 
Latin  word  vagina.  The  antients  termed  it  likewife  eJytroides 
from  a Greek  word  that  fignifies  the  fame  thing. 
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The  inner  furface  of  this  coat  is  lined  by  a fine  membrane, 
which  ftrengtheris  the  bottom  of  the  vagina,  and  forms  a 
kind  of  diaphragm,  which  prevents  all  communication  be- 
tween the  vagina  of  the  fpennatic  rope,  and  the  tunica  vagi- 
4ialis  of  the  tefticle. 

Cremnfier,  * The  cremafter,  improperly  termed  a coat^  is  a 
thin  mulcie  or  flcfhy  plane,  which  runs  down  round  the  va- 
gina of  the  fpcrmatic  rope,  and  terminates  in  the  tunica  va- 
ginalis of  the  tefticle. 

It  furrcunds  almoft  the  whole  vagina,  and  afterwards  ex- 
pands iifelf  on  the  upper  and  external  part  of  the  tunica  va- 
ginalis, in  which  it  is  inlerted  and  loft. 

It  arifes  partly  from  the  ligamentum  Fallopii,  but  chiefly 
from  the  lower  edge  of  the  internal  oblique  mufcle  of  the  ab- 
domen. ^ 

It  is  covered  by  a very  fine  cellular  membrane,  detached 
from  the  outfide  of  the  aponeurofis  of  the  obiiquus  extcrnus, 
round  the  opening  commonly  called  the  ring.  This  mem- 
brane is  loft  in  the  cellular  fubftance  of  the  infide  of  the 
dartos. 

From  all  this  we  fee,  that  the  cremafter  is  rather  a tufcle 
.of  the  tunica  vaginalis  than  a particular  coat.  , Thofe  among 
the  antients  who  believed  it  to  be  a coat,  called  it  tunica  ery^ 
throidesy  from  a Greek  word  which  fignifies  red  i hut  this 
tnufcle  is  not  always  red,  neither  is  that  colour  eflentially 
neceffiry  to  a flelhy  fubftance. 

Tejles,  The  teftes  are  two  glandular  bodies,  fituared  near 
each  other,  without  the  abdomen,  below  the  interftice  between 
the  groins  in  an  adult.  The  antients  named  them  didymi  or 
gemini.  Their  fize  is  nearly  that  of  a pigeon’s  egg,  and  they 
are  of  an  oval  figure,  a little  flated  at  each  fide.  But  they 
are  frequently  unequal  in  fize  in  the  fame  perfon.  Fabneius 
ab  Aquapendente,  was  confulted  frequently  by  perfons  who 
believed  they  had  got  a difeafed  tefticle,  becaufe  it  was  larger 
' than 
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than  the  other  one ; btit,  upon  examination,  It  was  found 
they  had  no  Inconvenience  from  i;.  We  may  confider  in 
^each  tefticle  two  extremities,  two  edges,  and  two  fides.  One 
extremity  is  fituated  forward  and  a little  upward,  the  other 
backward,  and  a little  downtvard  ; and  their  edges  Jie  up- 
Ward  and  downward.  ' n 

At  the  upper  edge  they  have  each  an  appendix,  called  r//- 
dydimhy  together  with  which  it  is  involved  in  feveral  covets 
ings  *,  and  they  are  both  fufpended  in  the  common  covering, 
called  the  fcrotum, 

' Each  tefticle  is  a fpermatic  gland  formed  by  a vaft  num- 
ber of  fine  whitifti  tubes,  folded  and  twilled  In  different  man- 
ners, and  diftributed  in  different  fafciculi,'  between  membra- 
nous fepta  ; the  whole  being  furrounded  by  a ftrong  commou 
covering,  named  tunica  albuginea. 

' Thefe  fepta  fire  difpolcd  longit^udinaljy,  divaricating  from 
each  other  on  one  fide,  and  approaching  on  the  other.  They 
approach  each  other  along  one  edge  of  the*  tefticle,  and  ter- 
' minate  in  a long  narrow  whitilh  body,  as  in  a kind  of  axis. 

Erom  thence  they  divaricate  in  a regular  manner,  and  are 
fixed  by  their  oppofite  edges  in  the  inner  iurface  of  the  tu- 
nica albuginea,  cf  which  they  appear  to  be  a continuation. 
This  white  body  may  be  termed  the  nucleus  of  the  tefticle,  or 
by  fome  has  ^ot  the  name  of  corpus  Highmorlanum. 

From  this  defcription  we  fee,  that  "all  thefe  fepta  qre  not 
of  an  equal  breadth  ; that  the  interftlces  between  them  are  in 
fome  rhcafure  triangular  ; and  that  the  extent  of  the  fmall 
tubes,  which  lie  therein,  inuft:  be  very  confiderable.  They 
have  been  reckoned  to'aniount  to  many  yards,  by  taking  the 
fum  of  all  their  feveral  portions  ; and  they  may  bc'eafily  un- 
folded by  a long  maceration,  which  deftroys  the  delicate  fub- 
ftance  by  which  all  their  folds  and  convolutions  arc  connefl- 
cd  and  tied  down. 

VoL  ir.  3 G The 


E P I D Y D I M I S. 


Part  VI. 


The  femlnal  veflels  are  ferpentine,  firm,  folid,  and  exceed- 
ingly fmall  ; they  have  been  filled  with  quickfilver,  &.c.  by 
feveral  anatonaifts,  and  firft  by  Dr  Monro,  Hunter,  and  Hal- 
ler. They  are  col!;v'£ted  into  above  twenty  bundle's,  divided 
by  diftindl  cells  or  partitions,  which  defeend  from  the  tunica 
albuginea  to  conduct  the  arteries  or  veins.  In  each  of  thefe 
cells  there  is  a feminiftrous  du£t  to  convey  the  fecreted  hu- 
mour frpm  the  teflicle.  The  dufls  form  a net-work,  adher- 
ing to  the  furface  of  the  albuginea,  and  forming  inofculations 
one  with  another.  From  this  net-work,  in  the  upper  part  of 
the  tefiicle,  ten  or  twelve'  dufls  afeend  ; which  being  con- 
torted together  into  folds,  form  as  many  vafcular  cones,  that 
are  joined  together  by  an  intermediate  cellular  fubftance  5 
and,  lying  incumbent  one  upon  another,  there  form  the 

BpidydimiSi  which  goes  round  the  outer  and  pofierior  mar- 
gin of  the  tefiicle,  to  which  it  adheres  by  its  thicker  head, 
joined  with  a good  deal  of  cellular  fubifance  : While  in  its 
lower,  middle,  and  more  flender  part,  it  partly  adheres,  and 
is  partly  free  ; fo  as  to  intercept  a fort  of  impervi,ous  bag  be- 
tween itfeif  and  the  tehicle.  The  valcuiaf  pnes,  at  the  up- 
per part  of  the  epidydimis,  by  degrees  uniting,  form  at 
length  one  du(Sl,  which  compofes  the  greater  part  of  the  tef-  - 
tide  (fee  Monro  de  Tdtibu^),  and  which  grows  largc^r  as  it 
defeends,  being  largefl  at  the  bottom  of  the  tefticle  ; from 
whence  again  al'cending  along  the  polterior  face  of  the  ref- 
tide,  in  a contrary  diredion,  it  by  degrees'  fpreads  open  its  fpi- 
ral  convolutions,  and  comes  out  much  larger,  under  the  name 
of  vas  defefens* 

The  epidydimis  thus  formed,  may  be  reckoned  a produc- 
tion of  the  tefiicle,  or  a kind  of  rehif  acceffonusc;  and  it  re- 
fembles'in  (ome  mealure  an  arch  fupported  by  its  centre  or' 
frame.  It  is  more  conrraded  at  the  middle  than  at  the  ex- 
trenaities,  by  which  it  is  dofdy  united  to  thofc  of  the  tefiicle, 

' I Between 


Chap.  IV.  ' SPERMATIC  VESSELS.  419 

Between  its  extre-ijities  it  does  not  immediately  touch  the 
tefticle;  but  is  only  loolcly  connected  to  it  by  the  duplica- 
ture  ot  d very  fine  and  almoft  transparent  membrane,  as  by  a 
kind  of  lioamenf.  This  membrane  is  the  continuation  and 
diiphcature  of  the  tunica  albuginea,  or  proper  coat  of  the 
tefticle;  which  having  Supplied  the  place  of  a ligament  to  the 
epidydiinis,  afterwards  invefts  it. 

The  epidydimis  is  flat,  a little  qoncave  on  the  under  fide 
or  that  next  the  tefticle,  irregularly  convex  on  the  upper  fide 
or  that  turned  from  the  tefticle;  and  thefe  two  fides  are  di- 
ftinguilhed  by  two  angular  ed^es,;  by  the  innermoft:  of  which 
it  is  conneded  to  the  tefticle  in  the  manner  already  faid,  but 
the  outer  edge  and  flat  fide  are  loofe  and  free. 

Befides  the  dudfs  commonly  efl^feribed  in  the  epidydimis; 
late  anatomifts  have  lometimes  found  a duct  going  off  frorh 
the  epidydimis ; but  its  termination  was  not  well  underftood. 
It  was  luppoled  to  terminate  in  the  lymphatic  fyftem  ; 'in  a ' 
few  fubjedls  Dr  Monro  has  found  fuch  a du6f  arifing  from 
one  end  of  the  epidydimis  and  running  into  the  other  end. 

By  this  delcription  of  the  extremities  and  edges  of  the  epi- 
'dydimis,'  Wieflow  demonftrated,  many  yeats  ago,  a method 
to  difeover  whether  a tefticle,  viewed  extra  fitum,  belongs  to 
the  right  or  left  fide.  ' ^ ,, 

T/je  fpennatic  vejfels.  The  fpermatic  arteries  go  out  moft: 
commonly  from  the  anterior  part  of  the  inferiar  aorta,  near' 
each  other,  and  about  an  inch  lower  than  the  arteriae  rena- 
les.  Their  origin  oftentimes  varies;  for  I have  oblerVed  them 
to  ante  from  the  renal  artery;  and  fometimes  they  go  out 
higher,  lower,  or  more  laterally  than  is  common,  and  each 
artery  has  been  leen  to  arife  from  different  places.  Some- 
times there  are  two  on  each  fide,  one  arifi'ng  a little’  below 
the  other;  or  at  othfer  times  one  comes  from  the  aorta,  the 
other  from  the  renal  artery  on  the  fame  fide;  and  here  they 
give  ofi^  branches  to  the  cremafter  mufcle,  §cc. 
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7'hey  run  down  obliquely  in  the  pofterlor  part  of  the  ab- 
domen within  the  cellular  fubilance  of  the  peritonaeum,  paf- 
fing  infenfibly  from  behind  forward  j and  fo  parting  gradual- 
ly more  and  more  from  the  aorta,  they  crofs  over  the  fore- 
lide  of  the  ureters,  and  run  throljgh  the  openings  or  rings  of 
the  abdominal  mujcles  along  with  the  elongations  or  produc-  ' 
tions  of  the  cellular  portion  of  the  peritonaeum./ 

, They  are  fmall  at  their  origin;  and,  in  their  courfe  down- 
ward,'they  give  off  very  confiderable  lateral  ramifications  to 
the  meinbrana  adipofa,  peritonaeum,  and  alfo  to  the  mefen- 
tery,  where  they  feem  to  communicate  with  the  mefenteric  ^ 
arteries.  After  prolliicing  numerous  branches  to  thefe  parts 
their  fize  is  not  dimipjlhed:  fometimes,  on  the  .contrary,  it 
is  much  increafed,  owing  ieeiningly  to  the  arteries,  which 
are  very  long,  and  their  coats  thin,  not  being  fufficiently  able 
to  refill  the  prefTure  of  the  blood. 

They  fometimes  paf>  through  the  areolae  or  melhes  of  the 
rpermatic  veins  ; and  before  they  go  out  of  the  abdomen, 
they  are  divided  into  very  fine  rami,  which  run  in  a more 
or  lels  winding  c.ourle,  almofi:  parallel  to  each  other. 

Afterwards  they  enter  the  cellular  productions  of  the  peri- 
tonaeum, which  ferve  them  for  vaginae.  They  do  not  fluc.^ 
tuate  indjfFrremly  from  one  fide  to  the  other  of  thefe  vagi- 
nae; but  are  connected,  along  their' inner  furface  by  thin 
membranous  laminae,  which  are  likewife  continuations  of  the 
celiuUr  lubllance  of  the  pe/itonaeum.  , 

The  arteries  continue  the  fame  winding  courfe  within 
thefe  vaginae,  pafling/ before  the  vafa  deferentia,  ^which  are 
likewife  contained  in  the  vaginae';  and  at  length  they  termi- 
nate by  ramifications  in  the  epidydimis  and'tefies,  in  the 
manner  that  (hall  be  afterwards  explained. 

The  fpermatic  veins  accompany  the  arteries,  and  have' 
nearly  the  fame  courfe.  The  right  vjein  ends  commonly  in 
the  trunk  of  the  vena  cava,  and  fometimes  it  ends  in  tfie 
. ' , union 
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union  of  the  right  renal  vein  with  the  veUa  cava,  and  fomc- 
tiines  three  veins  on  the  right  fide  end  feparatcly  in  the  trunk  , 
of  the  vena  cava,  i he  left  rpcrnjatiq  vein  ends  mofl:  coni' 
motily  in  the  vena  renalis  finiftra, 

A'cer  getting  into  the  abdomen  they  receive  a branch 
which  coiiinmnica^es  with  the  vena  miferaica,  and  confe** 
Huently  with  the  veit^  porta.^  A little  higher,  but  below  the 
place  where  they  crofs  over  the  ureters,  they  receive  a confi- 
derablc  branch,  one  of  which'  communicates  with  the  vena 
capfularis,  the  other  frequently  with  the  vena  renalis;  and' 
in  their  whole  pourfe  through  the  abdomen,  they  receive 
^ branches  from  the  peritonaeum,  mefentery,  8cc. 

They  differ  from  the  Ipermatic  arteries^  not  only  in  being 
larger,  and  having  thinner  coats,  but  alfo  in  being  more  di- 
vided and  multiplied  in  the  abdominal  mulcles ; and  as  they 
a^e  formed  of  a large  fafciculus  of  ramifications,  the  antients 
gave  to  them,  and  to  the  arteries,  the  name  of  vafa  pyramida^  ^ 
lia^ 

Thefe  ramifications  often  communicate  with  each  other'  in 
this  courfe,  and  form  a great  number  of  areolae,  contortions, 
and  convolutions,  fo  as  to  reprefent  a kind  of  plexus,  which 
is  fonneded  to  the  qellular  vagina  of  each  fide  by  very  fine 
laminae  ; and  the  artery  which  accompanies  the  vein  crofles 
it  in  feveral  places,  and  runs  through  the  areolae  in  different 
directions.  Thefe  frequent  convolutions  gave  rife  to  the 
name  of  vafa  pampimformlay  formerly  given  to  thefe  veffels  ; 
and  their  particular  adhefions  to  each  other  at  fome  places, 
made  it  be  believed  that  there'were  real  anaftomofes  between  - 
the  artery  and  the  vein. 

Leal  Lealis  an  Italian  anatomift,'not  attending  to  the  late- 
ral ramifications  of  the  fpermatic  arteries  and  veins,'  believed 
himfelf  able  to  eftablifh  and  demonftrate  thefe  pretended  a- 
naftomofes.  The  experiments  made  by  him  on  living  ani- 
mals prove  nothing.  His  way  was,  to  make  a common  liga- 
ture 
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ture  on  both  veflels  a little  above  the  tehicle,  and  another  on 
the  trunk  of  the  vein,  after  he  had  en)|>tied  it,  Then  preiT- 
ing  the  aorta  to  force  the  blood  into  the  fperman'e  ar  eiy, 
the  vein  which  heJiad  before  emptied  was  found  to  be  pre- 
fentiy  filled,  , ' ' ' ' _ 

Froni  thence  he  concluded,  that  the  cou'fe  of  the  blood  to 
and  from  the  teliicle  being  obflruded  by  the  inferior  ligature, 
there  mufi:  be  lotnc  anaftomofes  between  the  tvvo  I'gatures,, 
through  which  the  vein  nm(f  be  fiipplied  with  blood.  But 
it  is  very  plain,  that  this  effc<5  was  owing  to  the  lateral  rami- 
fications of  the  fpermatic  artery  and  vein,  and  not  to  his  pre- 
tended ahafiome  fes.  Thefe  fine  lateral  ramifications  were 
well  known  to  Euftachius,  biH:’  had  elcaped  Leal  Leahs. 

deferentia.  The  vafa  deferentia  are  two  white'  folid 
flatted  tubes  *,  one  lying  on' the  right  fide,  the  other  on  the 
left.  From  the  epidydimis,  of  which  thdy  are  continuations', 
as  has  been  already  faid,  each  of  them  run^  up  in  the  cellular 
Taglrw  of  the  fpermatic  veflTels,  as  high  as  the  ppehings  in'the 
abdominal  mufcles  ; the  blood-vefTels,  lying  forward,  and  the 
vas  deferens  behind  them,  C 

This  fafciculus  thus  formed,  by  the  blood-veflels.,  vas  defe- 
rens, and  their  common,  covering,  is  tern  ed  the  ffnmattc 
rope.  The  covering  is  Tmoother  on  the  outer  than  on  the  in- 
ner fide  ; and  for  that  reafon  it  has  been  confidered  as  a va- 
gina ; the  internal  fubfiance  of  which  is  mofily  cellular,  and 
connects  all  the  velfels  together,  while  the  external  forms  a 
covering  to  invefi:  them. 

The  vas  deferens  having  reached  the  membranous  lamina 
of  the  peritonaeum,  where  that  lamina  runs  over  the  orifice 
of  the  vagina,  feparat’es  from  the  bloodrvefiTels,  and  runs  back- 
ward, in  form  of  an  arch,  in*  the  cellular  fubllance  of  the  pe- 
ritonaeum, as  far  as  the  nearefi:  fide  of  the  bladder.  ' 

It  pafies  afterwards  behind  the  body  of  the  bladder,  to 
which  it  adheres  very  clofely,  as  alfo  to  the  lamina  of  the 

peri- 
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peritonaeum  which  covers  it,  and  then  continues  its  arched 
courfe  towards  the  neck  of  the  bladder,  where  both  vala  de- 

I 

ferentia  meet,  and  their  arches  terminate.  , 

In  this  courfe,  the  vas  deferens  pafTes  behind  and  crofles 
the  neighbouring  umbilical  artery  ; crolTes  the  extremity  of 
the  ureter  of  the  lame  lide,  in  its  paffige  between  that  extre- 
mity and  the  bladder  ; and  having  got,  behind  the  bladder,  it 
meets  the  vas  deferens,  of , the  other  fide  between  the  infer- 
tions  of  the  ureters,  and  they  run  down  together  to  the  neck 
of' the  bladder,  i 

This  .canal,  which  at  the  origin  of  the  epidydimis  is  large 
and  plaited,  becomes  immediately  aftrrw.rds  fmaller  and 
• fmoother,  and  continue^  in  that  form  till  it  gets  behind  the 
bladder,  v/here  it  begins  again  to  be  larger,  and  more  une- 
ven. 

It  arifes  from  the  angular  portion  or  polferior  extremity  of 
the  epidydimis ; ancl  frorn  thence  runs  forwards  in  a v~erV  ob- 
lique courfe,  on  the  polterior  half  of  the  epidydimis,  where 
it  is  a little  incurvated  as  it  joins  the  back  lidc'ot  the  Iperma- 
tic  vefiels. 

The  texture  of  the  fmooth  portion  of  this  canal  is  \"ery  fo- 
lld,  and  in  a manner  cartilaginous,  efpccially  near  the  lurf.icc 
"of  its  cavity;  which,  though  very  narrow,  is  Itill  kept  open 
by  means  of  the  folidity  and  thicknels  of  its  lides. 

The  cavity  of  the  vas  deferens  is  cylindrical,  though  the 
whole  tube  is  flat,  and  it-  external  circuu.fercnce  oval,  as 
may  be  (een  by  cutting  it  rranlverfely  ; and  the  cavity  enlar- 
ges as  it  paff-s  behind  the  bladder.  The  termination  of  ihefe 
canals  mull:  be  referred  to  the  h;flory  of  the  urethra 

Veficulae  ft' minales.  The  veficulae  feminales  are  loft  whi- 
, tifli  knotted  bodies,  about  three  or  lour  fingers  breadth  rn 
leng  h.  :u^e'  in  breadth,  ar  d about  three  times  aS  broad  as 
th.i-  ' « : d ob  queiy  betwf'en  the  rt^turn  and  lower  part 

. d.  ,,  in  luch  a manner,  as  that  their  fuperior  ex- 

tremities 
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tremitfcs  are  at  a diftancc  from  each  other,  and  their  lower 
extremities  are  contiguous. 

They  are  irregularly  round  on  the  upper  part',  and  their 
breadth  decreafes  gradually  from  thence.  By  the  union  of 
their  lower  extremities  they  form  a kind  of  fork,  the  branch- 
es of  which  are  broad,  and  bent  like  rams  horns,  Thefe  ex- 
tremities are  very  narrow,  and  form  a fmall  neck,  which 
runs  behind  the  bladder  toward  its  orifice,  and  continues  its 
courfe  in  the  groove  of  the  profirates,  through  the  fubftancc 
of  the  contiguous  portion  of  the  urethra,  till  its  extremities 
pierce  the  caruncula  in  the  manned*  already  faid. 

The  inner  fubfiance  of  the  veficulae'is  plaited,  and  in  a 
manner  diftinguifiied  into  feveral  capmlae  hy  contorted  folds. 
Their  external  furface  is  covered  by  a fine  membrane,  which 
ferves  for  a border  and  fraenum  to  the  fold^,  and  is  a true 
continuation  of  the  cellular  fubfiance  of  the  peritonaeum. 
The  veficulae  may  eafily  be  unfolded,  and  all  their  contor- 
tions ftraightened  ; and  by  this  means  they  become  much 
longer  than  in  their  natural  fiate. 

Their  inner  furface  is  villous  and  glandular,  and  fomething 
fimilar  to  the  inner  furface  of  the  gall-bladder,  or  like  the 
cells  of  a honeycomb.  This  furniflies  a particular  fluid, 
which  exalts,  refines,  and  perfefls  the  femen,  that  the  vefi- 
culae receive  from  the  vafa  deferentia,  and  of  which  they  are 
the  refervatcries  for  a certain  time. 

The  paflage  of  the  vafa  deferentia  Into  the  veficulae  is  very 
particular.  We  have  already  obferved  that  thefe  canals  arc 
incuVvated  behind  the  bladder,  and  that  their  contra(fled  ex- 
tremities unite  at  that  place,  They  unite  in  an  angle,  and 
run  between  the  contiguous  extrem'ities  of  the  veficulae;  and 
this  union  is  fo  clofe,  that  the  adhering  portion  feems  to  form[ 
only  one  middle  feptum,  between  two  fmall  tubes ; each  of 
. which  is  formed,  partly  by  the  extremity  of  one  vas  defe- 
rens, and  partly  by  that  of  the  neighbouring  veficula. 


This 
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This  lateral  «nion  of  the  extremities  of  the  vas  deferens, 
and  veficula  feminalis  on  each  fide,  forms  likewife  a kind  of 
fhort  feptum,  which  terminates  in  a crefeent,  like  a fmall  fe- 
milunar  valve ; and  the  extremity  of  the  vas  deferens  is 
narrower  than  that  of  the  veficula.  By  this  mechanilm,  the 
fluid  contained  in  each  vas  deferens  has  liberty  to  enter  the 
contiguous  veficula ; but  that  contained  in  the  veficula  can- 
not return  into  the  other  canal. 

If  we  blow  into  one  of  the  vafa  deferentia,  after  having 
comprefied  the  urethra,  the  air  ii.flites  the  contiguous  vefi- 
cula feminalis,  and  the  bladder  of  urine,  without  paffing  in- 
to the  veficula  or  canal  of  the  other  fide,  except  ^ we  blow, 
with  two  great  violence.  ^ 1 

Afterwards  the  two  fmall  tubes,  formed  each  by  the  ex- 
tremities of  the  vas  deferens  and 'veficula,  run  in  between  the 
bafis  of  the  proftates  and  canal  of  the  urethra  ; and  perforat- 
ing the  lides  of  that  canal  obliquely,  they  terminate  in  the 
caruncula,  in  the  manner  already* laid.  That  of  the  right  has 
no  communication  with  that  ol'the  left. 

The  veficula  feminales  receive  their  blood-vcflTels  from 
thofe  which  fupply  the.  rei^um  and  bladder.  They  have 
lymphatic  vefTels  which  carry  off  the  thinneft  part  of  the  fe- 
men  into  the  circulating  lyftem. 

Proftatae^  The  firlt  portion  of  the  urethra,  or  that  which 
Is  not  covered  by  the  cavernous  fubltance,  and  which,  from 
the  bladder  to  the  bulb,  is  only  a membranous  canal,  is  .fuf- 
tained  by  a large  folid  whitilh  mafs,  of  the  figure  of  a chef- 
nut,  and  fituated  between  the  bladder  and  the  bulb  of  the 
urethra  ; its  bafis  being  toward  the  bladder,  the  apex  or 
point  toward  the  urethra,  and  the  fides  lying  upward  and 
downward. 

This  body  is  termed  the  prcjlates.  from  a Greek  word  that 
cxpreflTes  its  fituation  before  the  veficulae  feminales,  and  im- 
plies a plurality,  becaufe  it  appears  to  be  divided  into  two 
VpL.II,  3 H ' lateral 
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lateral  lobes  by  a hollow  groove,  which  rons  through  its  up- 
per fide  from  the  bafis  to  the  apex.  The  firft  portion  of  the 
urethra  lies  in  this  groove,  adhering  very  clofely  to  the  pro- 
flates,  which  fun  ound  it  for  about  half  an  inch  in  length  ; 
but  (here  is  only  a very  ftnall  part  of  the  proftate  upon  the 
fore  fide  of  this  paffage. 

The  body  of  the  predates  lies  on  the  inteftinum  return, 
and  the  apex  is  under  the  internal  labium  of  the  cartilagi- 
nous arch  of  the  cfTa  pubis.  The  inner  fubf^ance  is  fpongy, 
but  very  compa<51: 5 and  in  each  lobe  there  are  feveral  follicu- 
li,  which  open  intd  the'firfi:  portion  of  the  urethra,  toward 
the  bottom  of  the  groove,  as  we  lhall  fee  hereafter.  The 
finall  portion' of  the  urethra,  between  the  apex  of  the  pro- 
flates  and  the  bulb,  perforates  a ligamentary  fubftance,  which 
is  fituated  at  the  under  and  back  part  of  the  fymphyfis  pubis. 
This  portion  is  very  fliort,  its  dength  being  no  more  than 
what  is  fufficient  to  pals  through  the  hole  in  the  ligament ; 
the  pofterior  fide  of  which  confequently  touches,  the  apex  of 
the  predates,  and  its  forefide  the  bulb  of  the  urethra.  This 
portion  rtiight  be  called  the  neck  of  the  urethra,  and  that 
which  lies,  between  the  body  of  the  bladder  and  the  probates 
might  be  called  die  neck  of  the  bladder. 

Gians.  The  fpongy  fubltance  of  the  urethra  having  reach- 
ed the  extremity  of  the  corpora  cavernofa,  forms  *a  large 
head  called  the  glansy  which  crowns ^the  three  fpongy  pillars  ; 
with  this  difference,  however,  that  it  is  a continuation  of  the 
fpongy  fubflance  of  the  urethra,  and.  only  adheres  to  the  ex- 
tremity of  the  corpora  cavernofa,  without  any  diredt  . commu- 
nication. 

It  is  for  this  reafon,  that  if  we  blow  into  the  fpongy  fub- 
flance  of  the  urethra,  the  glans  is  prefently  inflated,  and  no 
air  pafies  into  the  corpora  cavernofa  ; but  when  we  blow  in- 
to one  of  thcle  bodies,  the  air  paffes  immediately  into  .the 
other,  the  urethra  and  glans  remaining  as  they  were. 
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The  figure  of  the  glans  Is  that  of  a rounded  cone,  a little 
flattened  at  the  lower  part,  and  with  an  o'dique  prominent 
bails,  the  circumference  of  which  is  fomething  greater  than 
that  of  the  corpora  cavernoi’a. 

The  fpongy  fubftance  of  the  gians  Is  thick  and  uniform 
V next  the  corpora  cavernofa ; but  next  the  urethra  it  is  per-' 
forated  by  a continuation  of  that^canal,  and  is  there  no  thick- 
er than  the  urethra  before  the  formation  of  the  glans 

Therefore  the  canal  of  the  urethra  does  not  lie  in  the  mid- 
dle of  the  g'lans,  but  continues  its  dire<Sl:  couri'e  through  the 
lower  flat  lide  of  it,  all  the  way  to'the  extremity,  where  it 
terminstcb  by  an  oblong  ori^ce.  ' ' ^ 

All  the  convex  furface  of  the  glans  is  covered  by  a fine  vil- 
lous fubflance,  and  that  again  by  a fine  membrane,  refem- 
bling  the  red  part  of  the  lips.  ^ The  circumference  of  the 
bafis  of  the  glans  has  al  double  row  of  fmall  papillae,  which 
may  be  reckoned  febaceous  glands,  from  which  a thick  mat- 
ter is  difcharged. 

Caruncula,  We.  have  feveral  things  to  take  notice  of  in  . 
the  cavity  of  the_  urethra.  At  the  bottom  of  the  cavity  of 
the  firfl:  portion,  or  that  which  lies  within  the  proflates,  there 
is  a fmall  oblong  oval  eminence,  large  on  the  back  part,  and 
terminating  forward  in  a point,  called  caruncula^  or  veru- 
montanum.  The  large  portion  of  it  is  commonly  perforated 
by  two  holes,  fometimcs  only  by  one,  and  very  feldom  by 
thjee  \ and  thefe  are  fhe  excretory  criflces  of  the  veficulae 
feminales  ; of  which  hereafter.  Each  orifice  has  a fmall  thin 
membranous  border,  which  may  ferve  for  valves  to  the  ex-, 
cretory  du£ls  of  the  veficulae. 

On  each  fide  of  the  large  portion  of  the  caruncula,  there 
are  five  or  fix  holes  ranked  in  form  of  a crefcent  round  its 
lateral  parts,  which  are  the  orifices  of  the  excretory  duds  of 
the  proflates  "that  come  from  the  follicull  already  mentioned, 

and 
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and  run  in  an  oblique  courfe  to  the  orifices;  in  a kind  of 
membranous  duplicature.  , - 

Corpora  cavernofa.  The  corpora  cavernofa  arc  two  ligamen- 
tary and  very  limber  <tubes,  united  laterally  to  each  other 
through  the  grcatefi  parr  of  their  length,  and  folid  at  their 
two  extr  mities  j two  of  which  are  connedlcd  together,  and 
rounded  iik:e  the  end  of  a finger  j the  other  two  divaricatCi 
like  the  branches  of  the  Greek  T ; and  diminilhing  gradual- 
ly in  fize  after  the  divarication,  terminate  in  an  oblique  point. 
Theie  divaricated  and  pointed  extremities  may  be  called  the 
rootSi  and  the  round  extremities  the  heads. 

Thcfe  two  bodies  are  almoff  cylindrical,  being  round,,  and 
of  an  equal  diameter  from  the  roots  to  the  Heads,  where  they 
are  in  feme  mealure^  conical.  The  ligamentary  fubftance  of 
their  fi'des  is  elafiic,  and  compofed  of  fine  clofe  fibres,  which 
are  partly  tranfverfe,  and  partly  more  or  lefs  oblique. 

The  cavity  of  thefc  ligamentary  tulles  is  entirely  filled  by 
flrong  cellular  or  cavernous  fubflance,  which  does  not  feem 
to  be  a continuation  of  the  fubftance  of  the  fides.  Thefe 
cells  communicate  with  each  other,  and  are  always  more  or 
lefs  full  of  blood,  refembling  vefy  much'  the,  cellular  fubftance 
of  the  fpleen,  only  with  this  difference,  .that  the  fides  of  the 
cells  are  thicker  in  thefe  cavernous  bodies,'  and  without  any 
additional  fubftance.  , 

By  the  union  of  the  two  corpora  cavernofa,  two  external 
grooves  are  formed ; one  on  the  upper  fide,  the  other  on  the 
lower.  The  lower  groove  is  fomething  broader  than  the  up- 
per; and  it  is  filled  through  its  whole  length  by  a third  tube, 
narrower  than  the  corpora  cavernola,  called  the  urethra; 
which  ftiall  be  prefently  delcribed. 

The  roots  of  the  corpora  cavernofa  arc  fixed,  each  to  the 
edge  of  the  fmall  ramus  of  the.  ifehium  and  os  pubis.  They 
meet  at  the  fymphyfis  of  the  offa  pubis^  where  each  of  them 
' -becomes 
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becomes  a cylindrical  tube,  and  unites  with  the  other  in  the 
manner  already  faid. 

The  heads  or  rounded  extremities  join  the  balls  of  a dlftin£l: 
body,  called  the  glanSy  which  is  an  expanlion  of  the  urethra, 
and  clofely  united  to  it  in  the  manner  that  fliall  be  explained 
hereafter.  i 

By  the  union  of  the  corpora  cavernofa  from  their  roots  to 
their  round  extremities  or  heads,  a particular  leptum  is  form- 
ed by  the  traniverle  fibres  of  both.  Between  the  fibres  of 
this  leptum  feveral  fmall  void  spaces  are  left,  by  which  the 
' corpora  cavernola  communicate  with  each  other  ; and  there- 
fore, by  blowing  into  one  of  them,  we  prelently  inflate  the 
other.  Toward  the  rounded  extremities  the  feptum  dimi- 
nilhes  every  way. 

Urethra,  The  urethra  is  the  third  fpongy  tube  which 
compofes  th^  penis  ; and  it  adheres  to  the  corpora  cavernofa, 
through  the  whole  length  of  the  inferior  groove  formed  by 
their  union.  It  differs  from  the  other  two,  both  as  it  is  nar- 
rower, and  as  it  forms  a true  hollow  canal.  Its  fubftance  is 
fpongy  or  cavernous,  except  a fmall  portion  next  the  bladder; 
■ and  its  inner  and  outer  furfaces  are  membranous.  It  extends 
from  the  neck  of  the  bladder  to  the  extremity  of  the  penis. 

It  is  at  firfl  no  more  than  a membranous  canal  continued 
from  the  anterior  opening  of  the  bladder,  at  the  place  called 
the  necli  of  the  bladder,  which  is  a name  that  would  be  more 
proper  for  this  portion  of  the  urethra.  It  defeends  from  its 
origin  to  the  under  end  of  the  fymphyfis  pubis  ; thefl  it  a- 
feends  before  the  fymphyfis  to  the  root  of  the  penis  ; and  at 
laft  redefeends  to  the  point  of  the  glans. 

About  a finger’s  breadth  from  this  part,  it  joins  a cavernous 
fubflance  like  that  of  the  two  other  tubes,  only  fmaller, 
which  furrounds  it  through  the  whole  extent  of  the  inferior 
groove  of  the  corpora  cavernofa. 
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But  before  this  fpongy  fubllance  begins  to  furround  the 
urethra,  it  forms  a diftindl  oblong  body,  like  a pear,  which 
is  connected  only  to  the  lower  convex  fide  of  the  canal ; and 
afterwareJs  being  fplit  on  each  fide,  invefts  it  quite  round. 
This  body  is  called  the  hu/h  of  the  urethra,  being  larger  than 
any  other  part  of  that  canal,  andvdivided  interiorly  by  a very 
fine  membranous  feptum  into  two  lateral  parts ; and  there- 
fore, when  it  is  inflated,  it  appears^ to  be  double,  or  with  two 
heads. 

Lacunae  of  the  urethra  The  infide  of  the  canal  of  the  ure- 
thra is  lined  by  a fine  membrane,  full  of  capillary  blood- vef- 
fels  *,  and  its  furface  js  perforated  by  a great  number  of  ob- 
long holes,  or  fmall  lacunae  of  different  fizes,  the  largcfl  ly- 
ing near  the  glans. 

• Thcfe  lacunae  or  orifices  of  the  excretory  dufls  of  the  fatne 
number  of  fm'all  glands,  are  difperfed  through  the  lubflance 
of  the  urethra  : which  du£ls  run'  for  fome  way  in  the  fpongy 
fubftance  along  the  convex  fide  of  the  internal  membrane  of 
the  urethra,  and  open  obliquely  from  behind' forward  into 
the  great  canal.  The  edges  of  the  lacunae  are  femilunar,  or  ' 
like  a crefeent,  becaufe  of  the  obliquity  of  their  opening. 

Anti-pnfiatae.  A little  way  before  the  vera-montanum, 
without  the  urethra,  we  meet  with  two  lacunae  more  conli- 
derable  than  the  reft,  and  titcir  du(fts  are  very  long.  Thefe 
lacunae  and  dufts  lead  to  two  glandufar  bodies,  fituated,  one 
on  each  fide,  between  the  pofterior  and  lateral  parts,  of  the 
mufeuli  acceleratores  urinae,  and  the  bulb  of  the  urethra. 
Each  of  them  is  about  the  fize  of  a garden  pea  ; but  they  are 
oblong  and  flat,  and  covered  entirely  Oy  the  accelerator 
mufcles.  They  are  known  by  the  name  of projlatae  inferiores  ; 
but  if  their  fituation  be  carefully  examined,  .they  will  be  found 
to  be  higher  than  the  true  proftatae.  They  are  Jlke wife  term- 
ed gland'ulae  mucofae  of  Cowper^  who  has  given  a defeription 
of  the^(y^<f  Phil.  Tranf.  1699)5  but  they  were  firft  defcrib- 

ed 


cd  by  Mery  in  1684  They  feem  to  be  wanting  in  fome  fub- 
jefts ; for  certain  anatomifts  of  accuracy  have  fearched  for 
them  without  finding  them.  A third  gland  of  this  kind  is 
defcribed  by  Cowper  as  being  feated  a little  more  anteriorly; 
but  this  alfo,  Heifler  obferves,  is  wanting  in  bodies  diire(fted 
by  our  beft  anatomifts. 

Orifice  of  the  urethra.  The  cavity  of  the  urethra  refembles 
nearly  that  of  a linall  writing  pen.  It  is  not  every  where 
round,  and  towards  the'glans  becomes  broader  and  flatter  oa 
each  fide,  efpecially  ki  the  glans  itfelf,  where  there  is  a kind 
©f  oval  or  navicular  foflula. 

This  canal  terminates  at  the  extremity  of  the  glans  by  a 
'narrow  oblong  orifice  or  fifiure,  which  is  much  lefs  than  the 
reft  of  the  cavity.  The  commifiures  of  this  fmall  fifTure  arc 
turned,  one  toward  the  convex,  the  other  toward  the  flat 
fide  of  the  glans;  and  the  labia  of  the  fiflure  are  its  lateral 
parts ; and  it  leems  to  be  f’urrounded  by  fleftiy  fibres. 

The  common  integuments.  The  integuments  which  cover  all 
thefe  parts  are  three/ or  four  in-  number.  The  firft  is  the  fkia 
with  the  cuticula  ; the  fecond  is  the  common  cellular  mem- 
brane, which  in  this  place  feldom  contains  any  fat ; the  third- 
is  termed  nervous ; ■^nd.  the  fourth  is  a particular  cellular 
membrane,  • which  is  not  alw'ays  to  be  found.  > 

Praeputium.  The  firft  of  thefe  integuments,  the  fkin,  is  a 
continuation  of  that  of  the  pubes  and  ferotum  ; and  it  ad- 
heres to  the  fecond  all  the  way  to  the  bafis  of  the  glanf., 
where  that  fecond  integument  ends.  The  reft  of  the  cutane- 
ous integument  covers  the  glans  without  adhefion,  and  ter- 
minates by  an  opening.  This  portion  is  named  praeputium; 
and  along  the  whole  lower  or  back  fide  of  the  whole  integu- 
ment in  general,  and  of  the  ptaeputium  in  particular,  there 
runs  a fine  future,  which  is  a continuation  of  the  raphe  of 
the  perinaeum  and  ferotum. 
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The  inner  furface  of  the  prac|  utium  Is  lined  with  a fine' 
iTjembrane  from  the  opening  all  the  way  behind  the  bafis  of 
the  glans,  and  the  fame  membrane  is  folded  from  behind, 
forward,  round  the  glans,  forming  the  proper  integument 
of  it,  and  covering  very  clofely  its  whole  villous  furface,  as 
far  as  the  orifice  of  the  urethra,  where  it  joins  the  membrane 
which  lines  the  infide  of  that  canal 

This  proper  luembrane  of  the  glans,  and  internal  mem- 
brane of  the  praeputium,  form  conjoin  fy  along -the  flat  part 
of  the  glans,  from  its  bafis  to  the  orifice  pf  the  urethra,  a 
membranous  duplicaiure,  which,  like  a leptum  or  mediafti- 
num,  divides  this  part  into  two  lateral  portions,  and  limits 
the  motions  of  the  praeputium  j for  which  reaion  it  is  called 
fraenum  praeputii,  ^ '' 

The  lurfjce  of  the  internal  metnbrane  of  the  praeputium 
difeharges  a fluid  which  prevents  it  from  adhering  to  the 
glans,  and  perhaps  ierves  likewile  to  dilute  that  which  is  col- 
leifled  at  the  bafis  of  the  glans,  from  the  glandulae  febaceae, 
already  mentioned. 

The  iecond  common  integument  of  thefe  parts  is  nearly 
the  fame  with  what  is  every  where  found  under  the  Ikin,  ex- 
cept that  k is  not  filled  with  fat,  and  that  it  is  more  fibrous 
tl^an  cellular,  and  a little  loofe.  It  accompanies  the  Ikln  to 
the  bafis  of  the  glans,  as  has  been  already  obferved. 

Ligamentum fujpenforium.  The  third  common  integument, 
improperly  called  tunica  nervofa^  is  of  a. firm,  elaftic,  ligamen- 
tary fubftance,  and  its  fibres  are  fometimes  of  a yellowifh  co- 
lour. It  invefts  the  corpora  cavernofa  and  urethra  from  the 
glans  to  the  fymphyfis  of  the  ofTa  pubis  5 and,  at  fome  diftance 
from  thefe  bones,  it  forms  on  the  fuperior  groove  of  the  cor- 
pora cavernofa  a clofe  duplicature  ; and  by  this  duplicature, 
a flat  broad  ligament  which  runs  direcfly  upward,  and  is  in- 
ferted  in  the  forementioned  fymphyfis,  as  far  as  the  tendi- 
uous  bafis  of  the  mufeuli  pyramidales  of  the  abdomen. 
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. This  ligament  has  been  called  ligamentum  elnjilcum^  becaufe 
it  yields  and  recovers  itfelf ; and  fufpenforiumy  becaufe  it  fu- 
fpends  thefe  parts,  by  means  of  its  infertion  in  the  fymphytis. 
It  fends  off  a detachment  or  ala  toward  each  lide,  one  edge 
of  which  is  hxcd  between  the  inufculus  triceps  and  the  cor- 
pus cavernolum,  and  forms  the  ligamentars^  expa;;fion  in 
which  the  dartos  is  inlerted,  as  has  been  aire idy  fod.  It 
feems  likewile  to  lend  down  ano-hcr  elo  garion  Uiretby  to 
tl^e^'perinaeum  and  anus. 

The  fourth  integument  of  thefe  pmts  is  the  tunica  cellulofa 
of  Mr  Ruyfch,  which  immediately  furrounds  the  corpsira  ca- 
vernofa  and  urethra,  lying  between  thefe  and  the  third  inte- 
gument, from  which  it  feems  to  be  dili^inguifhed  only  by  "he 
clofenefs  and  finenefs  of  its  texture  j and  it  is  fouietimes 
hardly  perceivable. 

The  mufdes.  Several  mufcles  are  inferted  in  the  parts 
which  we  have  juft  dcicnbed.  They  are  lix  in  numbcx  ; two 
for  the  corpora  cavernola,  two  for  the  met  lira,  and  two  com- 
mon mulcles,  called  tranfverfales.  (See  VoL  I.) 

Blood  vejfels.  'i’he  arteries  of  thele  parrs  come  chiefly  from 
the  iliacae  internae  or  hypogaftricae,  and  the  reft  from  the 
iliacae  externae  or  crurale-.  The  principal  arteries  are  term- 
ed of  which  one  is  external,  the  other  internal. 

Ihe  pudica  externa  lends  a branch  to  each  flde,  which  ha- 
ving paffed  out  ,of  the  pelvis  by  the  fide  of  the  os  facrum, 
runs  on  the  inflde  of  the  tuberculum  ifchii,  to  the  roots  of 
the  corpora  cavernofa,  along  the  inhde  of  the  mufculi  ifchio- 
cavernofi  or  eretftores.  It  fends  rarhifications  to  the  bulbous, 
head  of  the  urethra,  and  to  the  corpora  cavernofa  j and,  to- 
gether with  the  glutaeae,  with  which  it  communicates  in  its 
paffage,  it  likewile  fupplies  the  fcrotum. 

The  pudica  interna  having  ffurnifhed  the  inteftinum  rec- 
tum, bladder,  veficulae  feminales,  and  proflates,  'comuiuni- 
cates  with  the  haemorrhoidales,  paffes  under  the  arch  of  the 
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ofla  pubis,  and  partly  enters  the  corpora  cavernofa,  and  part- 
ly runs  along  their  upper  fide,  fending  off  fmall  lateral  branch- 
es, which  I'urround  thefe  bodies,  like  irregular  half  arches, 
and  penetrate  them  by  numerous  ramificarions. 

Thd  crural  arteries  lend  each  likewife  a branch,  which, 
running  behind  the  contiguous  crural  vein,  is  diftributed  to 
the  integuments  of  the  penis,  by  the  name  of  pud'ica  externa^ 
and  communicates,  by  lateral  ramitications,  with  thole  of  the 
pudica  interna.  Thefe  communications  are  not  only  between 
the  internal  and  external  pudicae  of  the  fame  fide,  but  allb 
between  thofe  of  both  fides,  which  reciprocally  communicate 
with  each  other. 

The  diftribution  of  the  veins  follows  nearly  that  of  the  ar- 
teries j but  they  have  more  ramifications  and  communica- 
tions, as  in  other  places.  The  principal  vein  is  that  wiiich 
runs  along  the  whole  lu]>erior  groove  formed  by  the  union  of 
the  corpora  cavernofa.  it  paiTes  direiftiy  under  the  fymphyfis 
of  the  ofia, pubis,  between  the  two  arteries.  It  is  very  large, 
often  double,  and  very  leldom  triple,  but  the  trunks  do  not 
feparate  while  in  the  groove  j and  it  has  a great  number  of 
valves. 

This  great  middle  vein  opens  into  the  branches  of  both 
hy\)ogaifric  veins.  The  lymphatic  vcflels  of  the  penis  appeal 
to  go  chiefly  into  the  plexus  in  the  groin,  on  the  two  inner 
fides  of  the  pelvis,  about  the  middle  of  the  arch  of  the  ofla 
pubis.  At  this  place  we  obferve  a venal  plexus,  which  co- 
vers the  upper  convex  fide  of  the  firlt  portion  of  the  urethra, 
before  it  is  lurrounded  by  the  Ipongy  fubflance. 

The  fpermatic  veiTeis,  of  which  we  have  already  deferibed 
the  origin  and  courle  all  the  way  to  where  they  go  out  of  the 
abdomen,  having  reached  on  each  fide  near  the  tefticle,  arc 
divided  into  two  principal  fafciculi,  one  of  which  is  larger 
than  the  other.  The  larged  is  the  anterior,  and  is  diftribu- 
ted  through  the  tcflicie,  by  a prodigious  number  of  very  fine 
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capillary  ramifications,  which  accompany  all  the  convolutions 
and  folds  of  the  fmall  canals.  , 

The  other  fakiculus  is  pofterior,  and  is  diftributed  to  the 
cpidydimis  in  the  fame  manner,  , 

The  fpermatic  artery  is  accompanied  by  a ramus  of  the 
epigaftric  artery,  which  runs  down  on  the  fide  of  it  as  far  as 
the  tefiicle,  where  they  communicate  reciprocally  with  each 
other.  There  is  fometimes  a Imall  ramus  of  the  hypogaftrie 
artery,  which  accompanies  the  vas  deferens  to  the  epidydi- 
mis,  and  there  communicates  with  the  arteria  fpermatica.  The 
tefiicle  has  iikewife  numerous  lymphatic  vefieis,  which  run 
in  the  fpermatic  cord,  and  join  the  lymphatics  of  the  pelvis 
and  loins.  • 

Nerves,  The  nerves  of  thefe  organs  come  from  the  lumba- 
res  and  facri  ; and  they  communicate  with  the  fympathericus 
maximus,  and  plexus  mefenterici.  Near  the  arch  of  the  os 
pubis,  they  form  together,  on  each  fide,  a particular  rope, 
which  pafies  under  that  arch  along  the  upper  fide  of  the 
neighbouring  corpus  cavernofum,  near  the  artery  already 
mentioned. 

In  their  pafiage  over  the  corpora  cavernofa,  they  fend  off 
a great  many  rami,  which  furround  thefe  bodies  on  all  fides, 
between  the- fkin  and  the  ligamentary  integument  5 being  fo 
difpofed,  as  that  the  arteries  lie  between  them  and  the  middle 
vein.  They  mufi  be  examined  foon  after  the  fkin  has  been 
raifed,  becaufe,  when  the  ramiilcations  are  dried  by  the  air, 
they  difiippear. 

The  nerves  of  the  tefiicles  are  very  fmall.  They  are  form- 
ed by  the  renal  and  mefenteric  plexus.  The  nerves  of  the 
loins  fend  fmall  branches  Iikewife  along  with  thefe.  They 
run  along  the  fpermatic  cord  ; but  it  is  exceedingly  difficult 
to  trace  them  into  the  tefiicle. 

There  is  Iikewife  one  nerve  on  each  fide  ; which  being 
produced  from  the  union  of  the  fecond,  third,  and  fourth 
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pairs  of  the  nervi  facri,  efpecially  from  the  third,  goes  out  of 
the  abdomen  above  the  iigamentum  ifchio-facrum,  paffes  by 
the  infide  of  the  ruberofity  and  fmall  branch  of  the  os  ifchi- 
um,  and  is  diftribured  to  the  corpora  cavernofa,  to  the  muf- 
cles  belonging,  to  them,  and  to  the  neighbouring  parts. 

§ 4.  Secretion  of  the  Semen, 

TAe  vefTels  belonging  to  the  parts  of  generation  conftant- 
‘1y  arife  near  the  kidneys,  alnioft  in  all  kinds  of  animals  ; by 
which  nature  femes  to  have  intended  a double  ulefulnefs  in 
one  organ,  which  might  be  able  to  difcharge  the  urine  and 
femen.  The  lituation  of  the  parts  of  generation  at  the  lower 
part  of  the  trunk,  and  between  the  thighs,  conduces  much 
to  cleanlinefs  and  to  facilitate  parturition. 

The  femen  mafeulinum  is  firlt  formed  Jn  the  tefticle ; then 
repofited  in  the  feminal  velicles  ; afterwards  ejected  from  the 
penis  into  the  uierus,  where  it  renders  the  female  ovum  pro- 
lific : and  therefore  this  mulf  be  the  order  of  our  iniquiry  in- 
to thefe  pariiculars. 

The  tehicle  is  defended  by  various  integuments,  and  is 
compofed  of  various,  kinds  of  veiTeis  and  of  nerves,  as  have 
been  already  dei'eribed. 

The  blood,  brought  by  a very  flow  motion  through  the 
fpermatic  artery  to  the  anterior  fubftance  of  the  tefticle,  is 
there  diflribated  and  conveyed  into  the  feminiferous  veftels  p 
but  we  are  ignorant  of  the  manner  by  which  the  arteries 
communicate  with  thefe  canals,  the  bundles  of  which  form 
the  whole  fubftance  of  the  tefticie.  d hefe  feminiferous  vef- 
fels  are  exceedingly  I'mall,  lerpentine,  firm,  folid,  and  have  a 
very  fmall  capacity  in  proportion  to  their  membranes  They 
are  cclleifted  together,  as  has  been  delcribed  above,  and  ter- 
m'inats  in  the  vala  deferentia* 
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The  femen  is  conveyed  by  the  vafa  deferentia  into  the  vc- 
ficulae  feminales,  being  propelled  forward  by  the  motion  of 
the  fucceeding  juices  in  the  tefticle;  and  perhaps,  in  fome 
meafure,  though  llowly,  by  the  contraction  of  the  cremafter. 
This  iuppofition  is  confirmed  by  the  numerous  fpires  and 
cmivolunons  ‘formed  by  the  epidydimis,  oblfructing  aiinofl 
every  kind  of  injection  ; and,  by  the  length  of  time  that  is 
required  to  fill  the  feminal  veficles  again,  after  they  have 
been  once  exhaulted. 

The  cylindric  vas  deferens,  confiding  of  a very  thick  fpon- 
gy  fubhance,  included  between  two  firm  membranes,  alcends 
in  company  with  the  cord  of  the  Ipermatic  vefTels,  and  to- 
gether with  them  pafTes  through  the  ring  of  the  abdomen  : 
T-nence  it  defcends  into  the  pelvis,  and  applying  itfelf  to  the 
bladder  between  the  ureters,  it  foon  after  meets  the  lubjacent 
receptacles,  called  the  right  and  left  njejtculae  feminales  Here 

it  goes  along  the  inner  fide  of  the  veficle,  as  far  as  the  pro- 
date  gland  ; and,  dilating  in  its  paflage,  forms  a ferpentinc 
flexure,  that  begins  to  put  on  a cellular  appearance.  But 
very  near  the  profiate,  being  continued  from  thefe  cellqlar 
bendings,  with  a conical  duCt  coming  out  from  the  veficle, 
it  unites  in  a ve  y acute  angle,  wtiich  at  the  fame 'time  forms 
a conical  duel ; which  being  continued  with  the  vas  deferens, 
and  finking  through  the  profiate  gland,  is  there  wrinkled 
into  a large  told,  and  going  off  outward  at  right  angles  from 
its  companion  on  the  other  fide,  and  afterwards  ftraightened, ' 
it  opens  into  the  urethra,  through  a little  hollow  protube- 
rance, which  has  a long  tail  or  defeent,  and  is  laterally  per- 
forated with  two  very  fmall  openings,  one  on  each  fide.  By 
injedfing  hquer  into  the  vas  deferens  of  a dead  fubjeff,  we 
perceive  that  it  flows  both  into  the  urethra  and  into  the  fe- 
minal veficle,  but  more  readily  into  the  former  ; But  in  a 
living  perfon  the  femen  never 'flows  out  but  in  the  aifi  of  ve- 
jiery,  and  confcqucntly  the  vas  deferens  conveys  all  its  femen, 
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without  further  delay,  rn  a retrogade  angle,  to  the  feminal 
'vejtcles. 

The  liquor  brought  from  the  tefticles  by  the  vafa  deferen- 
,tia,  is  yellowith,  thin,  aud  watery  *,  but  in  the  veficuia  feini- 
nales  it  becomes  fomewhat  thicker  and  higher  coloured.  It 
is  white  in  man  when  it  has  been  mixed  with  the  liquor  of 
the  prohate,  it  has  a peculiar  fmell  in  each  clafs  of  animals  ; 
and  it  is  the  heavieil  humour  in  the  human  body  |n  water 
a part  fcparates  into  a kind  of  cuticle,  like  a cobweb,  that 
fwirns  in  the  liquid  ; the  greater  part,  which  is  leciiiingly  of 
a pulpy  nature,  falls  to  the  bottom.  In  the  Icmen  which  is 
long  retained  by  chahe  people,  Ihining  globules  mixed  with 
the  white  liquor  are  eafiiy  to  be  fccn.  it  has  a very  great 
quantity  ot  mucus. 

Without  the  conveyance  of  this  into  the  womb,  according 
to  the  opinion  of  Halier,  no  dais  of  animals,  of  which  there 
are  two  fexes,  can  be  fecundated  lo  as  to  propagate  their  ipe- 
cies  ; but  Spallanzani  has  clearly  proved,  that  in  certain  kinds 
of  the  animals  commonly  called  oviparous  (excepting  birds) 
fecundation  takes  place  without  the  body  of  the  female. 
The  microfeope  fhews,  that  in  man,  as  well  as  in  all  other 
male  animals,  the  leeiinal  liquor  is  full  of  living  aniinaicula, 
refembling  eels,  only  with  a thicker  head ; and  that  thefe 
are  always  prefent  in  healthy  femen  after  puberty  \ but, 
before  that  time,  and  in  thole  who  are  ftenle  from  a go- 
norrhoea, they  are  ablent.  That  they  are  animalcula,  ap- 
pears evidently  from  their  various  apparent  motions  and  gel- 
tures. 

It  has  been  much  doubted  what  could  be  the  ufe  of  thefc 
animalcula  and  in  another  place  we  Ihail  confider  the  dif- 
pute  concerning  the  opinion,  that  they  are  as  it  were  the  firft 
appearance  of  the  future  animal.  Haller  confiders  the  na- 
ture of  the  leminal  animalcula  as  the  fame  with  that  of  the 
eels  in  vinegar  or  pafte. 
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That  the  femen  is  produced  from  the  lymph  of  the  blood, 
and  that  the  chyle  is  added  to  the  lymph,  will  appear  pro- 
bable from  the  ludden  alacrity  to  venery  that  happens  attec 
eating,  and  which  is  lelTened  by  fafting.  It  is  compounded 
of  the  liquor  of  the  tefticles  and  leminal  veffels,^  the  former 
indeed  being  more  evident  in  fome  animals,  and  the  coagu- 
hble  milk  of  the  prollate  gland.  That  iiquor,  howevei:*  only 
fecundates,  which  is  generated  in  the  tciticles,  as  we  lee  in 
eunuchs,  who,  though  they  have  the  leminal  velTels  and  prol- 
tate,  are  yet  barren. 

The  leminal  fluid  is  retained  in  the  vellcles  as  long  as  a 
man  neither  exeicifes  venery,  nor  fports  in  imaginary  dreams. 
It  is  always  a liimulus  to  the  animal  appetite  of  venery,  as 
long  as  it  is  there  prefent  in  any  quantity.  Belides  this,  there 
is  a confiderable  ilrong,  volatile,  and  odorous  part  of  the  le- 
men  reablorbed  into  the  blood,  where  it  produces  wonder- 
ful changes,  as  loon  as  i§  begins  to  be  formed  ; fuch  as  the 
protrulion  of  the  beard,  the  covering  of  the  pubes,  a change 
of  the  voice  and  paffions,  horns  in  cattle,  &.c. ; for  thefe 
changes  in  the  animal  are  not  the  confequences  of  age,  but  of 
the  leminal  fluid,  and  are  always  abfent  in  eunuchs.  The 
growth  and-flrength  of  caftrated  animals  are  conftantly  dimi- 
nillied  ; and,  in  like  manner,  the  fiercenefs  of  their  temper, 
and  the  flrong  fmell  of  their  whole  body,,  are  remarkably 
weakened.  And,  from  the  example  of  fome  animals,  and 
even  of  mankind,  it  appears  that  the  irritation  of  this  fluid 
has  occafloned  death,  by  exciting  convulflons.  A retention 
of  the  femen  may  follow  from  a narrownefs  of  the  excretory 
du<fl:,  a fchirrholity  of  the  prollate,  and  other  caufes  not  fuf- 
flciently  known. 

The  quantity  of  femen  expelled  at  one  time  from  the  hu- 
man veficles  is  but  fmall,  more  efpecially  in  a man  who  has 
not  long  abftained  from  venery  *,  and  it  is  natural  to  think 
that  the  liquor  can  be  but  llowly  produced  from  fo  fmall  an 
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artery”.  Its  generation  is  accelerated  by  love,  by  the  prefence 
of  the  beloved  woman  ; fo  that  it  diltends'its  vefTels  with  a 
^ ienfe  of  pain.  Nature  herfelf,  therefore,  enjoins  venery, 
both  for  preferving  the  human  race,  and  the  health  of  every 
individual.  That  it  comes  from  the  tefticle,  is  fbewn  by 
difeafes  ; in  which  the  vas  deferens  being  obftrudled,  a fwell- 
ing  of  the  tefticle.has  enfued.  The  veiicles  are  never  emptied, 
except  by  venereal  aftions  and  appetites. 

In  order  that  the  femen,  which  is  only  in  a fmall  quantity, 
fhould  be  projected  with  a confiderable  force,  it  is  previoufly 
-mixed  with  another  fluid  from  the  proftate.  This  gland  pre- 
pares a thick,  white,  foft,  cream-like  liquor,  in  a large  quan- 
tity, which  is  poured  out  at  the  fame  time,  and  from  the  lame 
caufes,  with  the  femen  itfelf,  into  a little  channel  at  each  lide 
of  the  openings  of  the  feminal  veficles,  where,  mixing  with 
the  feminal  fluid,  it  imparts  the  white  colour  and  vifcidity 
which  the  femen  pofTefles. 

It  was  necefl'ary  for  the  canal  of  the  urethra  to  be'firm 
and  capable  of  a dire(5l  figure,  that  it  might  be  able  to  throw 
the  femen  with  forne  ftrength  into  the  diftant  womb  *,  and 
therefore  a threefold  cavernous  body  furrounds  it. 

Into  the  cavernous  body  of  the  urethra,  the  blood  is  pour- 
ed out  from  the  arteries,  which  come  from  deep  branches 
fent  off  from  the  external  haemorrhoidals  ; the  truth  of 
which  is  demonftrated  by  the  injedlion  of  any  kind  of  fluid, 
which,  being  urged  through  the  arteries,  ealijy  flows  into  thofe 
cellular  fpaces  furrounding  the  urethra.  Thefe  cells  are  not  na- 
turallyturgid  with  blood,  becaufe  ^ere  are  veins  open,  and  nu- 
/merous  enough  in  proportion,  to  receive  and  return  what  is 
poured  in  by  the  arteries ; but  if  the  return  is  impeded  by 
comprefling  thofe  veins,  the  blood  is  then  retained  within  the 
cellular  fpaces,  while  the  arteries  continue  to  carry  it  more 
fwiftly  and  ftrongly  than  the  veins  return  it.  Thus  the  ftagnant 

blood 
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blood  diftends  the  bulb  of  the  urethra,  together  with  its  ca- 
vernous body,  and  the  glan^  itfelf.  This  diftentioh  is  gene- 
rally performed  at  the  fame  time,  when  the  other  cavernous 
bodies  of  the  penis,  with  which  this  of  the  urethra  has  no 
communication,  are  likewif'e  rigidly  diftehded. 

Thefe  cavernous  bodies  of  the  penis,  having  their  fpongy 
fabric  diftended  in  coition  by  the  blood  retained  by  the  veins, 
and  ftill  propelled  by  the  arteries,  become  ^i^idly  turgid,  and 
fullain  the  otherwife  flaccid  or  but  weakly  filled  urethra,  in 
fuch  a manner  that  it  may  be  able  to  conduct  the  leinen  into 
the  diftant  womb.  All  this  is  demonftrated  from  the  diflec- 
tion of  brute  animals  in  the  a^l  of  venery,  from  an  artificial 
eredion,  and  from  the  injection  ot  liquid  matters  into  the 
veflels  of  .the  penis.  The  caufes  of  this  erection  are  love ; 
the  defire  of  plealure  j the  fridion  of  the  glans ; various 
irritations  of  the  bladder,  teftlcles,  leminal  veifels,  and  ure- 
thra, from  the  urine,  from  abundance  of  good  feed,  from  the 
venereal  poifon,  from  cantharides,  whipping  the  parts,  and, 
laftly,  from  convulfion  of  the  nerves.  The  proximate  caufe 
of  this  diflention  remains  ftill  to  be  explained. 

In  order  to  diftend  the  penis,  there  muft  be  either  a coiu- 
prefTure  of  the  vein,  bringing  back  the  blood  trom  the  ca- 
vernous bodies  of  the  penis  or  urethra  ; or  at  Itaft  it  is  ne- 
ceffary  that  there  fliould  be  a conftriiflion  of  the  lefler  veins 
that  every  where  open  within  the  cavernous  bodies,  to  hinder 
them  from  abforbing  and  returning  the  blood  from  the  ar- 
teries. The  firft,  however,  may  be  efFedfed  by  the  levator, 
drawing  up  the  proftate  and  bladder  : but  it  is  very  probable, 
that,  as  we  fee  in  the  nipples  of  the  breafts,  in  the  loofe  pen- 
dulous gills  of  the  turkey  cock,  and  in  the  blufliing  or  red- 
.nefs  of  the  face  from  pafllons  of  the  mind,  eredtion  may  be 
produced  without  the  immediate  interpofition  of  any  pecu- 
liar mufclc.  This  fuppt)fltion  i«  confirmed  by  brute  animals, 
which  all  couple  without  the  ufe  of  any  eredlor  mufcle  ; by 
VoL.  II,  3 K the 
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the  ere(rHons  which  take  place  in  animals  totally  different 
from  man,  and  elpecially  thofe  which  take  place  in  birds  very 
quickly  ; and  by  the  ina^ivity  of  the  erector  mufcles  them- 
felves  in  the  libidinous  ertdlion  of  the  penis,  and  from  their 
unfitnefs  for  comprefling  th(5  veins.  It  is  alfo  probable,  that 
an  eredfion  may  be  produced  by  the  numerous  ramifications 
of  the  nerves  exciting  a convuihve  conffridfion  of  the  veins  ; 
while,  at  the  lame  time,  the  arteries,  by  an  increafed  velocity 
of  the  blood,  bring  more  blood  to  the  parts  than  the  veins 
can  carry  off  'The  caufe  of  this  convuliion  is  perhaps  inhe- 
rent in  thefe  nervous  fphindfers  themfelves,  and  depends  ei- 
ther on  a mechanical  irritation  of  the  nervous  fibres,  or  on. 
the  force  of  the  imagination, 

A long  continued  and  violent  eredlkin  is  at  lafl:  accompa- 
nied with  an  expulfion  of  the  femen  ; and  this  requires  much 
greater  force  than  is  requiiite  for  the  eredtion  only.  For  the 
femen  is  expelled  when  the  irritation  of  the  nerves  is  arri- 
ved at  its  greatefi:  height  : and  in  natural  venery,  when,  at 
length,  the  cellular  fpaces  of  the  urethra  and  its  continuous 
glans,  which  are  at'  laft  filled,  become  fo  far  didended  with  a 
large  quantity  'of  warm  blood,  that  the  nervous  papillae, 
flretched  out  in  the  latter,  become  violently  affedled  from  the 
irritating  or  pleafing  caufe.  The  feminal  veficles  are  emptied 
by  the  levator  mufcles  of  the  anus,  which  prefs  them  againft 
the  refilting  bladder  with  a convulfive  motion,  excited  either 
by  a voluptuous  imagination,  or  by  theexquifite  fenfibility  of 
the  nerves  of  tlie  glans,  principally  in  its  lower  part,  which  is 
in  the  neighbourhood  of  the  frenum.  Hence  the  femen  is 
never  difcharge  I with  any  of  the  urine,  in  an  healtli^  man  ; 
becaufe  the  expulfion  of  it  requires  the  bladder  to  be  .clofed 
6r  drawn  up  firmly  together  ; for,  while  lax,  it  adords  little 
or  no  ^refinance  to  the  feminaf  veficles.  7 he  tranfverfe 
mulcles  feem  to  dilate  the  canal  of  the  urethra  for  the  recep- 
tion of  the  femen  exprefifed  fiom  the  veficles. 
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Soon  afterwards  the  ppwers  conftringing  the  urethra  are, 
from  the  irritation  of  the  very  fenfible  fabric  of  that  canal, 
pur  into  adjtion.  To  this  conftridfion  conduces  principally 
the  accelerator,  which'  makes  a powerful  concuffion  ot  the 
bulb  and  adjacent  part  of  the  urethra,  fo  as  to  propel  its  con- 
tents more  Iwifily.  .But  that  this  may  ad  firmly,  the  fphinc- 
tcr  of  the  anus,  together  with  that  of  the  bladder,  mult  be 
well  Ihut.  The  accelerator  mufcle  leehis  alio  principally  con- 
cerned in  the  eredion,  by  compreffing  the  veins  ot  the  cor- 
pus cavernofum  of  the  urethra.  At  the  fame  time  the  erec^ 
lores  penis^  as  they  are  called,  arifing  from  the  tubercles  of 
the  ilchium,  become  tenfe,  and  are-inferted  into  the  caver- 
nous bodies,  fuftaining  the  penis  as  a fort  of  medium  between 
the^tranlverle  and  perpendicular  diredion.  Thus  the  feiuen 
is  driven  into  the  vagina,  and  into  the  uterus  itl’elf,  in  a, proli- 
fic coition : the  whole  adion  of  which  is  very  impetuous, 
and  comes  near  to  a convuifion  ; whence  it  wonderfiiily 
weakens  the  habit,  and  greatly  injures  the  whole  nervous  lyf- 
tem,  as  the  maladies  arifing  from  t]>ence,  in  confequence  of 
the  affedion  of  the  nerves,  without  which  the  femen  cannot 
be  expelled,  feem  to  indicate. 

§ 5.  The  Parts  of  Generation  in  Females, 

The  parts  of  generation  in  females  are  feveral  in  number. 
Tome  of  them  external,  and  loine  internal  j and  they  are  all 
fubordinate  to  one  ‘principal  internal  part,  called  the  uterus. 
The  O' her  internal  parts  are  the  tnbae  Failopianae,  oyaria, 
vafa  fperuiatica,  ligamenta  lata,  the  ropes  or  bands^ called  //- 
gametita  rotunda^  and  the  canal  of  the  uterus.  '1  he^ external 
parts  are  the  pubes,  the  alae  nymphae,  clitoris,  orifice  of  the 
urethra,  and  the  orifice  of  the  vagina. 

Uterus.  The  uterus  lies  between  the  bladder  an^  the  in- 
teftirxum  redum.  It  is  a body  inwardly  hollow,  outwardly  of 


444 


UNTFMPREGNJ ATED  UTERUS  Part  VL 


a whitifli  colour,  of  a ioUd  lubftance,  and,  except  in  time  of 
pregnancy,  of  the  figure  of  a flat  flalk;  being,  in  adults, 
about  three  fingers  breadth  in  length,  one  in  thicknefs,  and 
two  in  breadth  at  one  end,  and  fcarcely  one  at  the  other. 
This  fize  varies  according  to  the  age  of  the  fubje<5i:. 

The  broadeft  portion  is  termed  the  fundus^  and  the  nar- 
roweft  the  neck.  Its  fituation  is  oblique,  the  fundus  being 
turned  backward  and  upward,  and  the  neck  forward  and 
downward  ; the  broad  lides  lie  next  the  redlum  and  bladder, 
and  the  narrow  fides  are^  lateral. 

The  cavity  of  the  uterus  is  flat,  and  refembles  an  oblong 
triangle,  the  (hortefl  fide  of  which  anfwers  exactly  to  the 
fundus  ; and  the  two  lotjgefl  fides  lie,  one  on  the  right  hand, 
the  other  on  the  left  \ and  they  are  all  bent  inward,  or  tp- 
ward  the  cavity  formed  by  them. 

Ot  the  three  angles  of  this  cavity,  the  two  which  terminate 
the  fundus  are  perforated  each  by  a narrow  du£f,  which,  with 
difficulty,  admits  a hog’s  briflle.  The  third  angle  forms  a 
flat  du61  wider  than  the  former,  which  perforates  the  neck 
of  the  uterus  lengthwife,  and  terminates  at  the  extremity  of 
that  neck,  by  a tranfverfe  opening. 

This  opening  is  termed  the  internal  orifice  of  the  uterus ; 
and,  in  the  natural  ftate,  is  narrower  than  the  du6t  of  the 
neck  of  the  uterus,  fo  that  only  a fmall  probe  can  be  pafTed 
through  it.  At  the  edge  of  this  orifice  are  leveral  fmall 
holes,  anfwering  to  the  fame  number  of  glandular  corpufcles, 
which  difeharge  a vifeid  lymph. 

The  inner  furface  of  the  cavity  of  the  uterus  is  lined  by  a 
very  fine  membrane,  which  at  the  fundus  or  broad  portion  is 
fmoth  and  even  ; but,  in  the  narrow  portion  which  leads  to 
the  orifice,  it  is  wrinkled  in 'a  particular  manner. 

The  portion  of  this  membrane,  which  covers  the  bottom 
of  the  cavity,  is  perforated  by  a great  number  of  confiderablc 
holes,  through  which  fmall  drops  of  blood  may  be  obferved 

fo 
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to  pafs,  when  the  whole  yterus  is  comprefled*,  and  fometimes 
it  appears  to  have  very  fmall  hairs  or  villi.  Thelc  villi  and 
holes  are  obferved  to  be  more  or  lefs  tinged  with  blood  in 
thofe  women  who  die  in  the  time  of  their  menfes.' 

In  the  narrow  part,  which  anfwers  to  the  neck,  each  fide 
is  divided  into  two  lateral  parts  by  a kind  of  prominent  lon- 
gitudinal line,  which  is  larger  in  the  upper  or  anterior  fide, 
than  in  the  lower  or  pofterior. 

On  each  fide  of  thefe  two  longitudinal  lines  there  are  lines 
or  rugae  obliquely  tranfverfe,  and  difpofed  like  branches,  the 
longitudinal  lines  reprefenting  trunks.  Between  and  round 
' thefe  rugae,  there  are  fmall  lacunae,  through  which  a muci- 
laginous fluid  is  difcharged  that  doles  the  orifice  of  the  ute- 
rus. We  fometimes  obferve  in  the  interftices  between  the 
rugae,  feveral  tranfparent  globular  corpufcles,  which  vary 
very, much  in  fize.  Their  nature  is  not  yet  well  underftood  ; 
They  appear  to  be  filled  with  a mucous  lyrnph.  Naboth  con- 
fidered  them  as  ova. 

StruHure  of  the  uterus.  The  fubftanee  of  the  body  of  the. 
uterus  is  fpongy  and  coinpad,*  with  a copious  intertexture  of 
velTels.  Its  thicknefs  is  nearly  equal  and  uniform  in  the  fides' 
and  edges ; but  the  fundus  is  thicker  toward  the  middle  than 
toward  the  two  angles,  where  the  thicknefs  decreafes  gradu- 
ally. The  edges  are  likewife  much  thinner  near  thefei angles 
than  near  the  extremity  of  the  neck. 

The  uterus  is  covered  by  a portion  of  the  peritonaeum, 
which  ferves  it  for  a coat,  and  is  the  continuation  of  that 
which  covers  the  bladder  and  redum,  running  up  from  the 
lower  and  pofterior  part  of  the  bladder,  over  the  anterior  part 
of  the  uterus,  and  from  thence  over  the  fundus,  and  dowa 
the  poflerior  fide,  and  afterwards  going' to  the  redum. 

On  each  lateral  part  or  edge  of  the  uterus  this  pOFtion  of 
the  peritonaeum  forms  a broad  duplicature,  wliich  is  extend- 
ed on  each  fide,  more  or  lefs  diredly  to  the  neighbouring  la- 
teral 
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teral  parts  of  the  pelvis,  forming  a kind  of  membranous  fep- 
tum,  between  the  anterior  and  pofterior  halves  of  the  cavity  / 
of  the  pelvis  ; and  it  is  afterwards  continued  in  a loofe  man- 
ner with  the  peritonaeum,  on  the  lides  of  the  pelvis. 

Broad  ligaments  oj  the  uterus,  Thele  two  broad  duplicatures 
have  ;he  name  of  ligamenta  lata^  and  vefpertUionum  alae.  The 
upper  edge  of  each  is  partly  double,  or  folded,  forming  two 
-fmall  dihindl  duplicatures,  which  may  be  termed  the  pinions 
of  the  broad  ligaments.  The  anterior  pinion  is  more  railed 
than  the  pollerior,  and  they  are  both  very  loofe. 

The  laminae  of  all  thefe  duplicatures  are  connedled  by  a 
cellular  lubhance,  in  the  fame  m»mner  as  the  other  duplica- 
tures of  the  peritonaeum;  and  they  contain  the  Fallopian 
tubes,  the  ovaria,  a part  of  the  fpermatic  velTels,  and  of  thofe 
that  go  to  the  body  of  the  uterus,  the  ropes  called  the  round 
iigamentSy  the  nerves,  See. 

Ovaria,  The  ovaria  are  two  whiiilh,  oval,  flat,  oblong 
bodies,  fituated  on  the  fides  of  the  fundus  uteri,  to  which 
they  are  fixed  by  a kind  of  fhort  round  ligament,  and  in- 
clofed,  together  with  it,  in  the  duplicature  of  the  pofterior 
pinion  of  the  ligamenta  lata,  . 

They  are  compofed'of  a compact  fpongy  fubftance,  and  of 
feveral  little  balls,  or  tranfparent  veficulae,  called  ova;  the 
number  of  which,  according  to  Dr  Haller,  is  found  to  be 
fifteen  and  upwards,  though  Sabatier  fays  they  are  about  ten 
or  twelve,  lometimes  more,  fometimes  lefs,  and  that  the  li- 
quor contained  in  them  has  all  the  qualities  of  lymph*.  The 
fpongy  fubftance  furrounds  each  of  thefe  veficulae  very  clole- 
ly,  and  feems  iikewife  to  furnifh  them  with  diftini^l  fpongy 
coverings  or  calices.  Thefe  veficulae  are  carefully  to  de  dif- 
tinguifhed  from  other  preternatural  ones,  termed  hydatides. 

The  ligaments  of  the  ovaria  lie  in  the  edges  of  flie  pofte- 
rior pinions  of  the  ligamenta  lata,  much  in  the  fame  manner 
as  the  umbilical  vein,  in'  the  anterior  or  umbilical  ligaments 

of 


447 


Chap.  IV.  UNIMPREGNATED  UTERUS. 

t)f  the  liver.  They  are  round  ropes  of  a filamentary  texture, 
fixed  by  one  extremity  to  the  corner  of  the  fundus  uteri,  z, 
little  above  and  behind  the  level  of  that  fundus.  They  were 
formerly  believed  to  be  hollow,  and  confidered  as  vafa  defe- 
rentia. 

Tu^ae  Fallopianae,  The  Fallopian  tubes  are  two  flaccid, 
conical,  and  vermiform  canals,  fituated  more  or  lefs  tranf- 
verl'tly  on  each  fide  of  the  uterus,  between  the  fundus  and 
the  lateral  parts  of  the  pelvis,  and  included  in  the  anterior 
dupHcatures  or  pinions  of  the  ligamenta  lata.  * 

Each  of  them  is  fixed  by  its  narrow  extremities  in  the 
corner  of  the  fundus  uteri,  into  which  it  opens,  though  by 
lb  narrow  a duff,  as  hardly  to  admit  a large  briflle.  ’ From 
thence  their  diameter  augments  by  degrees  all  the  v/ay  to  the 
other  extremity,  where  it  is  about  one  third  part  of  an  inch. 
The  body  of  the  tubae  goes  in  a winding  courfe,  and  their 
large  extremity,  is  bent  toward  the  ovaria. 

Thefe  large  extremities  are  irregulary  round,  and  termi- 
nate by  a narrow  orifice,  a little  plaited  and  turned  toward 
the  ovarium,  where' it  prefently  expands  in  form  of  a mem- 
branous fringe,  full  of  plaits  and  incifures.  Thele  fringes  are 
called  the  broad  ends  of  the  Fallopian  tubes. 

The  breadth  of  the  fringe  is  not  equal  in  all  parts.  Its 
circumference  is  in  a manner  oval,  and  the  longed  fegment 
of  the  fringe, reaches  to,  and  is  fixed  in  the  ovarium.  The 
folds  are  difpofed  like  laminae  on  the  concave  fide. 

Thefe  tubes  are  compofed  of  flefhy  fibres,  whereof  fome 
are  longitudinal,  and  fome  obliquely  circular,  with  an  inter- 
texture of  another  very  fine  lubftance. 

The  anterior  pinions  of  the  ligamentum  latum  ferve  for  a 
common  or  external  coat  to  both  tubes,  and  alfo  to  connedl- 
them,  in  the  fame  manner  as  the  raefentery  connects  the  in- 
tcllines.  From  thence  the  tubes,  and  efpecially  their  fringes, 
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come  to  be  loofe,  and  their  diredlion  to  be  very  imperfedlly 
deter^ilned. 

Their  cavity  is  lined  by  a foft  glandular  membrane,  which 
is  plaited  longitudinally,  almoft  like  the  inner  furface  of  the 
afpera  arteria  ; and  thefe  folds  are  ftronger  and  broader  near 
the  great  extremities  than  any  where  elfe.  Their  fubhance 
feeins  to  be  fpongy,  and  the  interfaces  betvveen  them  are 
moiftened  more  or  lefs  by  a fluid  which  is  continually  dif- 
charged  there.  / ^ 

Blood  vejfels*  The  blood  veflels  of  thefe  parts  are  of  dif- 
ferent kinds,  viz,  the  hypogaflric  arteries  and  veins,  the  ra- 
mifications of  which  belong  chiefly  to,  the  body  of  the  ute- 
rus j the  fpermatic  velTcls,  and  the  two  vafcular  ropes,  called 
Ugamenta  rotunday  which  might  be  more  properly  termed  the 
'vafcular  ropes  of  the  uterus  or  of  the  Ugamenta  lata. 

The  hypogaflric  branches  are  arterial  and  venal  ramifica- 
tions, arifing  from  the  artery  and  vein  of  the  fame  name ; 
which  having  reached  the  lateral  edges  of  the  uterus,  arc 
diftributed  to  all  its  parts,  both  internal  and  external,  form- 
ing a great  number  of  incurvations  and  particular  intertex- 
tures. ^ 

The  arteries  of  one  fide  communicate  both  upon  the  ute- 
rus, and  through  its  whole  fubftance,  with  thofe  of  the  other 
fide  j and  the  arterial  ramifications  of  each  fide  form  nume- 
rous anaftomofes  with  each  other.  The  veins  communicate 
together  on  each  fide  in  the  fame  manner ; and  all  thefe 
blood'VeflTels  communicate  likewife  with  the  fpermatic  vclTels, 
with  the  vafcular  ropes  of  the  ligamenta  lata,  and  with  the 
haemorhoidales. 

Thefe  frequent  anaftomofes  may  be  demonftrated  by  in. 
jeffing  or  blowing  into  the  hypogaflric  velTels,  having  firft: 
mad^  proper  ligatures  to  prevent  the  liquor  or  air  from 'run- 
ning into  other  parts.  The  extremities  of  thefe  arteries  ter- 
nfinate  and  open  into  the  cavity  of  the  uterus,  as  has  been 
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already  Paid  ; and  there  is  this  peculiar  to  tlie  veins,  that  they 
communicate  with  the  haemorrhoidales,  and  confequently 
with  the  vena  portae. 

The  fpermaiic  vtlTels  have  nearly  the  fame  origin  in  fe- 
males as  in  males,  and  likevvife  the  fame  courle  and  inter- 
textures; but  they  never  pafs  out  of  the  abdomen,  being 
wholly  diftributed  to  the  cvaria  and  tubes:,  and  i hey  com- 
municate with  the  uterine  hypogaflrics,  and  wirh  the  vafcu- 
lar  ropes  of  the  Hgamcnta  lata.  The  veins  are  very  large  in 
proportion  to  the  arteries,  and  thefe  velTels  fend  out  lateral 
ramifications  which  feem  to  communicate  with  the  raefcraicae 
and  vena  portae.' 

The  vafcular  ropes,  commonly  called  Uie  round  ligameni^^ 
are  two  long  fmall  fafciculi  of  arteries,  veins,  and  ligamen- 
tous fibres,  interwoven  and  connected  together  by  a fine  cel- 
lular fubftance  ; and  they  run  in  the  great  duplicature  of  the 
ligamenta  lata,  from  each  corner  of  the  fundus  uteri,  as  far 
as  the  annular  openings  of  the  abilominal  mufcles. 

In  this  courfe,  each  rope  thrufis  outward  or  raifes  the  an- 
terior lamina  of  the  duplicatuse,  which  confequently  gives  a 
kind  of  coat  to  thefe  vafcular  fafciculi,  and  makes  them  ap- 
pear like  diftindf  ropes  conne(Sl:ed  to  this  forefide  of-  the  dii- 
plicatures. 

They  feem  to  arife  from  the  communication  between  the 
vafa  fpermatica  and  hypogafirica,  and  might  be  reckoned  a 
particular  continuation  of  the  fpermatic  vefiels.  The  difpo- 
fition  of  their  adhefions  to  the  angle  of  the  fundus  uteri, 
wfth  refpc^l:  to  that  of  the  tubes  and  ligaments  of  the  ovaria, 
which  lie  all  near  each  other,  is  this : The  tubes  lie  highefr, 
the  ligaments  of  the  ovaria  moft  backward,  and  the  vafcular 
ropes  forward,*  and  a little  lower  than  the  ligaments  of  the  • 
ovaria. 

Afterwards  they  run  In  a courfe,  nearly  refembling  that  of 
the  fpermatic  vefiels  in  males,  pafs  out  of  the  abdomen, 
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through  the  openings  of  the  abdominal  mufcles,  and  are  loft 
in  the  fat  of  the  upper  and  middle  parts  of  tlie  groins.  As 
they  pafs  out  of  the  abdomen,  they  are  accompanied  by*  a 
produ£lion  of  the  cellular  portion  of  the  peritonaeum,  as  the 
fpermatic  rope  in  men,  and  by  a fafciculus  of  flelhy  fibres, 
reprefenting  a kind  of  cremafter. 

Nerves,  lymphatics,  Befidcs  all  the  veflels  hitherto 

mentioned,  we  obfefve  nerves  and  lymphatics,  to  which  we 
may  add  the  hi^iferous  du6ts  that  are  feen  in  an  advanced 
pregnancy.  The  nerves  come  from  the  lumbares,  facri,  and 
fympathetici  maximi,  in  the  fame  manner  as  in  males.  The 
lymphatic  velFels  run  chiefly  in  the  coats  continued  from  the 
peritonaeum. 

Pubis.  The  pubis  is  that  broad  eminence  at  the  lower  part 
of  the  hypogaflrium,  between  the  two  inguina,  on  which  the 
hairs  grow  at  a certain  age,  called  in  Latin  by  the  fame 
name,  and  aimofl:  of  the  fame  kind  >with  thofe  found  under 
the  axillae.  This  eminence  is  owing  to  a particular  thick- 
' nefs  of  the  membrana  adipofa  which  covers  the  fore  part  of 
the  ofla  pubis,  and  fome  fmall  portions  of  the  neighbouring 
mufcles.  ^ 

Sinus  and  alae.  The  longitudinal  cavity  which  reaches 
from  the  middle  and  lower  part  of  the  pubes,  within  an  inch 
of  the  anus,  was  by  the  antients  termed  finus  ; and  they  cal- 
led the  lateral  parts  of  the  cavity  alae,  which  is  a more  pro- , 
per  name  than  that  of  labia,  commonly  given  to  them.  The 
places  where  the  alae  are  joined  above  and  below  are  termed 
cominijfutes,  and  ntay  iikevvife  be  called  the  extremities  or  atigles  - 
of  the  finus.  ' 

The  alae  are  more  prominent,  and  thicker  above  than  be- 
low, and  lie  nearer  ;cach  other  below  than  above.  They  are 
chiefly  cpmpofed  of  the  fliin,  cellular  fubflance,  and  fat.  The 
exterior  fldn  is  a continuation  of  that  of  the  pubes  and  in- 
guina. It  is  more  or  lefs  even,  and  furniflied  with  a great' 

number 
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Jiumber  of  glandular  corpufcles,  from  which  a whitifii  ceru- 
mindls  matter  may  be  exprefled  ; and  after  a certain  age  it 
is  likewife  covered  in  the  fame  manner  with  the  pubes. 

The  inner  fide  of  the  aiae  is  fomething  like  the  red  por-  ' 
tion  of  the  lips  of  the  mouth ; and  it  is  diftinguifhed  every 
where  from  the  external  fide  by  a kind  of  line,  in  ' the  fame 
manner  as  the  red  portion  of  the  lips  from  the  reft  of  the 
fkin,  being  likewife  thinner  and  fmoorher  than  the  outward 
ficin  A great  number  of  pores  are  obfervable  in  it,  and  al- 
fo  numerous  glandular  corpufcles,  which  furnifh  a liquor 
inpre  or  kfs  lebaceous  ; and  thefe  corpufcles  are  larger  near 
the  edges  than  in  fhe  other  parts. 

Lacunae,  Near  the  inner  edge  of  the  inner  furfaces  of 
the  alae,  on  each  fide  of  the  orifice  of  the  vagina,  we  find  a 
fmall  hole  more  vifible  than  the  reft.  Thefe  two  holes'  arc  - 
xtrTSxeAAacunae ^ and  they  communicate  by  two  fmall  du<fts 
with  the  fame  number  of  follicular  bodies  lying  in  the  fub- 
ftance  of  the  alae,  and  which  may  be  ccnfidered  as  fmall 
proftates,  anfwering  io  the  glanclulae  proftaticae  inferiores  in 
males.  When  comprefied,  they  difcharge  a vlfcid  liquor, 

I Above  the  fuperior  commifiiirc,  a thin  flat  ligament  runs 
down  frorh  each  fmall  branch  of  the  cfia  pubis,  which  pene- 
trates the  fat  in  the  fubftance  of  each  ala,  and  is  loft  therein 
infenfibly  near  the  edge.  Thefe  may  be  confidered  as  the 
ligamenta  fufperToria  of  the  alae.  The  inferior  commifiure 
of  the  aiae  is  very  thin,  or  like  a membranous  ligament,  and, 
together  with  the  neighbouring  parts  of  the  inner  fieje,  it 
forms  a fofilila  termed  navicularis^  or  fenphoides.  The  fpace 
between  rhe  inferior  commiffure  and  anus,  termed  perinaeum 
is  about  a large  finger’s  breadth  ijji,  length. 

• The  other  external  parts  at^e  firuated  in  the  finus,  hid 
by  the  alae.  Direcftly  under  the  fuperior  commifiure  lies 
the  clitoris  with  its  cover,  called  praeputium,  A little  lower 
is  the  orifice  of  the  urethra ; and  below  that  Is  the  orifice  of 
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the  great  canal  of  the  uterus.  The  circumference  of  this 
orifice  is  bordered,  either  by  a membranous  circle,  called  /jy- 
fneny  or  by  flcfhy  portions,  termed  carunculae  myrtiformes. 
On  each  fide  of-»he  clitoris  begms  a very  prominent  fold, 
like  a crifta,  wiiieh  runs  down  obliq  lely  on  each  fide  of  the 
orifice  of  the  urethra.  Thefe  folds  are  termed  nymphge^  and 
they  might  likewife  be  named  crijla  clytoridis.  On  each  fide 
of  the  great  orifice  lies  the  Imall  proftatic  hole  already  de-* 
fcribed. 

Clitoris,  The  clitoris  appears  at  firft  fight  like  a fmall  im- 
perforated glans.  Its  upper  and  lateral  fides  are  covered  by 
a kind  of  praepiitium,  formed  by  a particular  fold  of  a por- 
tion of  the  inner  fide  of  the  alae,  which 'appears  to  be  glan- 
dular, and  to  dilcharge  a certain  moifture,  and  its  infide  is 
granulated. 

By  difietftion,  we  difcover  in  the  clitoris  a trunk^  and  two 
branches^  as  in  the  penis,  confiding  of  a fpongy  fubftance, 
and  of  very  elafiic  coats,  but  without  any  urethra.  This 
fubfiance  may  be  inflated  either  by  air  or  anatomical  injec- 
tions into  the  artery,  &c.  The  trunk  is  divided  into  two  la- 
teral parts  by  a middle  feptum,  from  the  bifurcation  to  the 
glans,  where  it  is  infenfibl’y  lolf,  « 

The  bifurcation  of  thc/trunk  is  on  the  edge  of  the  carti- 
laginous arch  of  the  ofia  pubis  ; and  the  branches,  which 
refemble  the  roots  of  the  corpora  cavernofa,  are  inferted  in 
the  inferior  rami  of  thefe  bones,  and  in  thofe  of  the  ofTa  if- 
chium,  where  they  terminate  by  degrees ; but  there  is  Ibme- 
times  a meuabranous  tube  on  each  fide,  which  reaches  to  the 
tuberofity  of  the  ifehium. 

The  trunk  of  the  clitoris  is  fufiained  by  a ligamentum 
furpenforium  fixed  in  the  fymphyfis  of  the  olTa  pubis,  and 
containing  this  trunk  in  its  duplicature,  nearly  as  in  the  other 
fex. 


Four 
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Four  mufcles  or  fafciculi  of  flefhy  fibres  are  Inferted  in 
the  trunk  of  the  clitoris,  two  on  each  fide.  One  of  them 
runs  dow!i  on  the  forefide  of  the  neighbouring  corpus  caver- 
nofum,  and  is  inlerted  by  a tendinous  or  aponeurotic  portion, 
partly  in  rhe  extremity  of  the  corpus  cavernofiim,  and  partly 
in  the  tuberofity  of  the  ifchium.  Thefe  two  mufcles  are  cal- 
led ereBores ; but  the  name  of  ifchio»cavernoJt  would  be  more 
proper. 

The  ether  mufcle  on  each  fide  lies  under  the  former,  and 
runs  down  on  the  fide  of  the  urethra  and  great  orifice  of  the 
uterus,  all  the  way  to  the  anus,  incrcafing  gradually  in  breadth 
in  its  paflage,  and  terminating  partly  like  that  which  is  called 
accelerator  in  males. 

Thefe  two  mufcles  furround  very  clofely  the  lateral  parts 
of  the  urethra  and  of  the  great  orifice.  They  expand  very 
much  as  they  defeend,  and  are  fpread  on  the  lower  and  la- 
teral parts  of  the  great  orifice  ; for  which  reafon  feveral  ana- 
tomifis  have  confidcred  them  as  mufcular  fphindlers.  All 
thefe  four  mufcles,  and  efpecially  the  two  latter,  are  often- 
times almoft  covered  with  fat. 

The  blood'Vefiels  of  the  clitoris  come  chiefly  from  the  hy- 
pogaftricae,"  and  the  nerves  from  the  fecond  and  third  pairs 
of  the  nervi  facri,  by  means  of  which  they  communicate 
with  the  inferior  mefentcric  plexus,  and  with  the  gi:eat  fym- 
pathetici. 

Nymphae,  The  nymphae,  criffae  clitorldls,  or,  as  they 
may  likewife  be  termed,  alae  minores  five  internae^  are  two 
prominent  folds  of  the  inner  Ikin  of  the  great  or  external 
alae,  reaching  from  the  praeputium  of  the  clitoris  to  the  two 
fides  of  the  great  orifice  of  the  uterus.  They  begin  very 
narrow,  and,  having  increafed  in  breadth  in  their  courfe 
downward,  they  are  again  contracted  at  their-  lower  extre- 
mity. 


They 
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Ihey  are  of  a fpongy  fubftance,  intermixed  with  glands, 
feveral  of  which  may  be  perceived  by  the  naked  eye,  Tlieir 
lituation  is  oblique,  their  upper  extremities  lying  near  each 
other,  and  the  lower  at  a much  greater  diftance.  In  married 
women  they  are  more  or  lef^  flaccid  and  decayed. 

Urethra.  By  the  urethra  in  females,  we  mean  the  urinary 
duct,  the  orifice  of  which  is  between  the  nyrnphae  below  the 
glans  of  the  clitoris.  The  fides  of  this  orifice  are  a little 
prominent  and  wrinkled,  and  perforated  by  fmall  lacunae, 
from  which  a vifeid  or  mucilaginous  liquor  may  be  fqueezed. 
In  time  of  pregnancy,  this  orifice  is  lometimes  drawn  a little 
jnward.  ' . 

The  body  of  the  urethra  Is  a fpongy  duct  of  the  fame  ftruc- 
ture  as  in  males,  but  much  fhorter,  fituated  directly  under 
the  trunk  of  the  clitoris,  and  above  the  great  canal  of  the 
uterus,  adhering  to  each  of  thefe  canals  between  which  it  lies 
by  membranous  filaments.  It  pafles  under  the  cartilaginous 
arch  of  the  ofTa  pubis,  and  terminates  by  an  oblique  opening 
at  the  neck  of  the  bladder,  being  bent  a little  downwards  be* 
tween  its  two  extremities. 

The  internal  membrane  of  the  urethra  is  a little  plaited, 
and  perforated  by  fmali  holes,  which  communicate  wjth  fol- 
liculi,  lying  hid  in  its  fubfiance,  as  in  males.  If  w’e  blow  into 
one  of  thefe  holes,  we  obfervb  a fmail  canal  to  be  inflated, 
w'hich  runs  from  without  inwards,  and  terminates  in  fome 
places  by  a kind  of  facculus,  by  comprefiing  which  a vifeid 
liquor  is  difehafged. 

The  continuation  of  this  membrane,  which  lines  the  neck 
cf  the  bladder,  forms  likewife  feveral  rugae,  more  mr  lefs 
Ncqual  *,  but  that  which  lines  the  cavity  of  the  bladder  is  \vrink- 
led  in  an  irregular  manner  when  the  bladder  is  empty. 

The  vagina.  The  great  canal,  formerly  called  the  necl  of 
the  uterus,  is  fituated  below  the  urethra,  and  above  the  cx- 
iremity  of  the  inteftinum  return,  a little  obliquely,  being 
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more  raifed  on  the  inner  and  back  part  than  on  the  outer 
and  fore  part. 

Its  inner  or  pofterior  extremity  joins  the  extremity  of  the 
body  of  the  uterus, .and  furrounds  its  orifice  much  in  the 
fame  manner  as  the  duodenum  furrounds  the  pylorus,  or  as 
the  ileum  is  furrounded  by  the  caecum  and  colon. 

The  anterior  extremity  forms  the  great  orifice,  which  lies 
under' that  of  the  urethra,  and  above  the  fofiula  of  the  infe- 
rior commifiure  of  the  alae. 

The  body  of  the  canal  is  chiefly  compofed  of  a fpongy  fub- 
ftance,  interwoven  with  numerous  blood-veffeis ; and  it  is 
commonly  longer  and  narrower  in  virgins  th^  in  married 
women.  - 

Its  inner  or  concave  furface  has  feveral  tranfverfe  rugae, 
and  is  covered  by  a particular  membrane.  The  rugae  are 
formed  by  oblong  narrow  eminences,  incurvated  like  portions 
of  arches,  placed  very  near  each  other,  and  difpofed  in  fuch 
a manner  as  to  divide  the  cavity  of  the  canal  into  an  upper 
and  lower  fide. 

By  the  union  of  the  extremities  of  the  upper  and  lower 
rugae,  a kind  of  raphe  or  future  is  formed  on  the  right  and 
left  ^ides5^and  both  arches, are  fometimes  interfefted  in  the 
middle,  and  fo  form  two  half  arches  j but  in  this  there  is 
fome  variety. 

In  general,  thefe  arches  -are  very  confiderable  in  young 
perfons ; become  gradually  npre  fuperficiai  in  married  wo- 
men, and  are  quite  loft  in  time  of  delivery. 

The  inner  or  pofterior  extremity  of  this  great  canal  fur- 
rounds the  orifice  of  the  uterus  a little  obliquely,  in  fuch  a 
manner  as  that  the  upper  fide  of  the  canal  lies  very  near  the 
orifice,  and  the  lower  fide  at  a greater  diftance  from  it  j and 
this  makes  the  extremity  of  the  uterus  appear  to  advance 
more  into  the  c -anal  on  the  lower  than  on  the  upper  part. 

Ch cuius 
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Circulus  membranofus.  The  exterior  or  anterior  extremity 
of  the  great  canal  in  virgins,  and  elpecially  before  the  firft 
eruption  of  the  menfes,  is  commonly  bordered  by  circular 
membranous  folds  of  different  breadths,  more  or  lels  Imooth, 
and  ibmetimes  femilunar ; which,  in  fome  fubje^fs,  leaves 
but  a very  fmall  opening,  in  others  a larger  opening  ; and,  in 
all,  renders  the  external  orifice  narrower  than  the  reft  of  the 
cavity.  This  fold,  called  hymen^  is  formed  by  the  union  of 
the  internal  membrane  of  the  great  canal  with  that  on  the 
infide  of  the  alae,  and  reprefents  a membranous  circle  of 
different  breadths,  and  fometimes  uneven. 

Carunculae,  This  membranous  circle  Is  commonly  ruptu- 
red after  the  confummation  of  marriage  ; is  quite  loft  in  de- 
livery, and  afterwards  only  fome  irregular  portions  of  it  re- 
•main  ; which,  from  their  fuppofed  relemblance  to  myrtle- 
leaves,  have  been  termed  carunculae  myrttfermes.  This  circle 
m^y4ikewife  fuffer  fome  diforder  by  too  great  a flux  of  the 
menfes,  by  imprudence,  levity,  and  other  particular  acci- 
'dents. 

' Plexus  retiformis*  Each  flde  of  the  anterior  portion  of  the 
great  canal  is  covered  exteriorly  by  a thin,  broad,  cavernous, 
and  vafcular  plexus,  called  the  plexus  retifoxmis  of  that  canal. 
Thefe  two  planes  run  down  on  each  fide  of  the,  ciitqris  be- 
hind the  nymphae,  and  iikewile  cover  the  urethra  like  a col- 
lar, befofe  they  are  fpread  on  the  great  canal. 

This  plexus  is  ftridlV  united  to  the  mufcular  portions, 
commonly  taken  for  accelerators  or  conftriefors,  lying  between 
thefe  portions  and  the  lateral  parts  of  the  urethra,  and  of.  the 
great  canal. 

This  plexus  may  be  inflated  by  air  like  a flaccid  fpleen,  or 
like  the  fpongy  fubftance  of  the  clitoris,  with  which  it  feems 
to  have  fome  communication  ; and  on  this  account  the  late- 
ral portions  of  this  reticular  plexus  have  been  named  the  in^ 
ternal  crura  of  the  clitoris  It  is'  a kind'  of  rete-mlrabilc, 

compofecl 
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compofed  of  vefTels  which  come  chiefly  from  the  hypogaftri- 
cae.  ^ 

It  flill  remains  to  be  obferved,  that,  on  each  flde  of  the 
bottom  of  Jhe  pelvis,  in  both  fexes,  oppoflte  to  the  lower 
part  of  the  bladder,  tliere  is  an  aponeurotic  or  tendinous  li- 
gament, which  runs  over  the  inner  furface  of  the  inufculus 
obturator' internus  from  before  backward.  The  anterior  ex- 
tremity of  this  ligament  is  fixed  on  one  fide  of  the  middle 
portion  of  the  fymphyfis  of  the  ofla  pubis,  and  the  pofterior 
extremity  to  the  middle  part  of  the  ligamentum  facro-feiati- 
cum',  formerly  deferibed. 

A little  above  the  elongation  called  the  neck  of  the  bladder, 
there  is  another  ligamentary  expanfion  on  each  fide  of  the 
bladder;  the  fore  part  of  which  is  narrow,  and  fixed  to  the 
anterior  extremity  of  the  ligament  already  mentioned ; and 
the  broad  pofterior  -part  to  the^fide  of  the  bladder.  Thefe 
two  lateral  expanfions  may  be  confidered  as  proper  ligr>ments 
of  the  bladder,  by  which  it  is  connected  to  the  inner  iidc  of 
both  ofla  pubis. 
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EXPLANATION  op  TABLE  XL 

>^1 

1.  Trachea. 

2.  The  internal  jugular  vein. 

. 3^,  The  fubclavian  vein. 

4.  Vena  cava  defcendens., 

5.  The  right  auricle  of  the  heart. 

6.  The  right  ventricle,  the  pericardium  being  removed. 

7.  Part  of  the  left  ventricle. 

8.  Aorta  afcendens. 

9.  Aneria  pulmonalis.  ‘ 

TO.  The  right  lobe  of  the  lungs,  part  of  which  is  cut  off  td 
fhew  the  great  blood  vellels.  ' 

II  , The  left  lobe  of  the  lungs. 

12.  The  diaphragm. 

13.  The  liver. 

14.  The  ligamentum  rotundum. 

ij^.  The  bottom  of  the  gall  bladder  proje£lIng  beyond  the 
anterior  edge  of  the  great  lobe  of  the  liver. 

16.  The'ftomach,  preffed  by  the  liver  toward  the  left  fide. 

17.  The  fmall  guts. 

I'S.  The  fplcen,  ’ ' 
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EXPLANATION  of  TABLE  XII. 

1.  The  under  fide  of  the  liver, 

2.  Ligamentum  rotundutn. 

3.  The  gall-bladder. 

4.  The  pancreas. 

5. 'vThe  fpleen,  * _ 

6.  The  kidney. 

7.  Aorta  defcendens. 

Vena  cava  ^Icendens. 

9.  I he  emulgent  vein.  ' 

10.  A probe  under  the  fpermatic  veflels  and  the  arteria 

melcnterica  inferior,  and  over  the  ureters. 

11.  The  ureter.  , 

12.  The  iliac  veflels. 

13.  'fhe  inteftinum  rc^fum. 

14.  The  bladder  of  urine. 
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EXPLANATIO.'J  OF  TABLE  Xlir. 

Figure  I.  Gives  a front  view  of  the  uterus  in  fttu  fufpendcd 
in  the  vagina ; the  anterior  parts  of  the'  olTa  ifehium, 
with  the  ofFa  pubis,  pudenda  perinaeum,  and  anus  be- 
ing removed. 

A The  laft  vertebra  of  the  loins, 

BB  The  ofTa  ilium. 

CC  The  acetabula.  * 

DD  The  inferior  and  pofterior , parts  of  the  ofla  ifehium. 

E The  part  covering  the  extremity  of  the  coccyx. 

F The  inferior  part  of  the  redlura. 

GG  The  vagina  cdt  open  longitudinally,  and  ftretched  on 
each  fide. of  the  collum  uteri,  to  Ihevv  in  what  manner 
the  uterus  is  fufpendcd  in  it. 

HH  Part  of  the  vefica  urinaria  ftretched  on  each  fide  of  the 
vagina,  and  irkferior  part  of  the  fundus  uteri. 

I The  coliam  uteri.  ' 

K The  fundus  uteri. 

L*L  The  tubae  Fallopianae^and  fimbriae. 

MM  The  ovaria. . ^ 

l^N  The  ligamenta  lata  and  rotunda. 

GO  Toe  fuperior  part  of  the  rc6tum. 

Figure  II.  Gives  a view  of  frlie  internal  parts  as  fecn  from 
’the  right  groin,  the  pelvis  being  divided  longitudinally, 
A The  laft  vertebra  of  the  loins. 

BC  I he  os  facruin. 

D The  left  os  ilium.  ' 

E The  inferior  parr  of  the  left  os  ifehium, 

F The  os  pubis  of  the  fame  fide. 

G The  f 'ramen-magnum.  ■ ' / 

H The  acetabulum 

III  The  inferior  part  of  the  re£lum  and  anus. 
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K The  os  'externum  and  vagina,  the  os  uteri  lying  loofely  ia  ' 
it.  ' ^ - 

L The  vefica  urinaria. 

MN  The  column  and  fundus  uteri,  with  the.  view  of  the  ca- 
vity of  both.  The  attachment  of  the  vagina  round 
the  outfide  of  the  lips  of  the  mouth  of  the  womb  is 
likewife  here  Ihewn  ; as  alfo  the  fituation  of  the,uterus> 
as  it  is  prefTed  dowr.  vards  and  backwards  by  the  intef. 

' tines  and  urinary  bladder  into  the  concave  and  inferior 
part  of  the  os  facrum. 

O The  ligamentum  latum  and  rotiindum  of  the  left  fide. 

PP  The  Fallopian  tube  with  the  fimbriae. 

Q^Fhe  ovarium. 

*RR  The  fuperior  part  of  the  reftum,  and  inferior  part  of  the 
colon. 

Figure  III.  Gives  a front  view  of  the  uterus  in  the  bigin- 
ning  of  the  firlt  month  of  pregnancy,  the  anterior 
part . being  removed,  that  the  embryo  might  appear 
through  the  amnios,  the  chorion  being  difi'edled  off. , 

A The  fundus  uteri.  / ' ' ' 

E The  coilum  uteri,  with  a view  of  the  rugous  canal  that 
leads  to  the  cavity  of  the  uterus. 

C The  os  uteri. 

t . 
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explanation  of  table  xir. 

Reprefents  the  abdomen  of  a woman  opened  in  the  fix'th  or 
fevenih  month  of  pregnancy, 

AAA  A The  parietes  of  the  abdomen  opened  and  turned 
back  to  (hew. 

R The  uterus. 

CCC  The  inteftines  raifed  upwards. 

From  this  figure  it  appears,  that  the  ftretching  of  the  utc^ 
rus  can  eafily  be  felt  at  this  period,  in  lean  lubjedts,  through 
the  parietes  of  the  abdomen,  efpecially  if  the  intcllines  do 
not  lie  before  it.  In  general,  indeed,  as  the  uterus  ftretches 
it  rifes  higher,  by  which  means  the  inteftines  are  alfo  raifed 
higher,  and  are  likewife  prclTed  to  each  fide-  Hence  the 
nearer  the  woman  is  to  her  full  time,  the  ftretching  is  the 
more  eafily  felt. 
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TO  VOLUME  SECOND. 

A 

ABDOMEN  'defcribed,  Integuments  of  it,  293.  Its 

cavity,  ^94. 

Alae  mmores,  five  internae,  a name  of  the  nymphae,  453. 
Antiproftatae  defcnbed,  430. 

Anus,  323.  ' 

Adrta,  receives  the  blood  from  the  Jeft  ventricle  of  the  heart, 
214.  ' 

defcendens,  ib. 

Appendices  epiploicse,  380. 

Appendicula  vermiformis,  317, 

Aqueduils  of  Colunnius,  148.  ^ ^ 

Arhor  v4tae,  35. 

Areola  of  the  breads  defcribed,  201. 

Arteria  pulmonaris,  214. 

- coroTiarirtC,  2 1 7. 

— hepaticae  propriae,  339.  . 

■ I umbihcales,  406.  ' . 

Auricle  of  the  heart,  215/  Appendix  of  the  left,  216, 

B 

Bile,  account  of  it,  382.  Secretion,  Ib. 

Bladder,  its  fituition,  figure,  and  divifion,  405,  Its  ftruclure,  ib* 
Its  blood  velfels  and  nerves.  408 

Blood  and  juices,  their  nature,  233.  Its  heat,  ib.  ' The  vapour, 
exhaled  from  it.  234  CralT  mentum,  233.  Pleuritic  crufts, 
how  formed,  ib  Sea-falt  in  the  blood,  236.'  Earth,  ib.  Iron, 
ib.  Air,  ib.  Experiments  with  different  fubftances,  ib.  The 
blood  analyfed,  237.  Viewed  with  a microfcope,  238.  Dia- 
meter of  its  globules,  ib.  Fibres,  239.  Serum,  ib.  Caufe  of 
its  rednefs  confidered,  284. 

'Blood-veflels,  two  different  kinds  of  them  in  the  lungs,  239. 

Brain  and  its  appendages  defcribed,  10. 

Bronchiae  defcribed,  257. 

' ' C 

Calamus  fcriptorlus,  34. 

Capfula  Gliffoni,  357.  . ^ ' 

Capfulae  attrabiliariae,  401. 

— renales,  ib* 
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Cartilagines  arytenoJJaeae^  172, 

Cartilage  thy roidaea,  17 1. 
cricoides,  ib. 

Caruncula  lacry mails,  96.  Of  the  urethra,  427. 

Carunculae.  myrtiforraes,  456.  Why  fo  called,  ib.  Defcribed^ 
ib.  ' ^ 

Centrum  ovale  of  the  brain,  25,  , 

Cerebellum  deferibed,  33. 

Cerebrum  deferibed,  22. 

Cheeks  def:ribed,  157.  Mufcles  of  them,  158. 

Cryftalline.lens,  its  denfity  and  refrading  power,  108. 

Cilia  deferibed,  95. 

Circulation  of  the  blood,  220,  249. 

Circulus  membranofus  deferibed,  456.  ■ 

Clitoris  deferibed,  452.  Its  trunk  and  mufcles,  ib.  Origin  of 
its  blood' veflels,  453.  ' 

Cochlea  of  the  ear,  140.' 

Coecum,  a divifioa  of  the  Inteftines  fo  called,  317.  Its  nerves, 

332*  . . * . ' 

Colon,  an  inteftine,  319.  Nerves  of  its  arch,  332.  Of  its  lafii 
convolutions,  ib.  ' • 

Concave  glaffes,  their  ufe,  112. 

Convex  glalfes,  their  ufe,  ib. 

Cor,  209. 

Corpora  albicantia,  452.  , 

hmbriata,  27. 

— , — . cavernofa,  42S. 

pyramidalia,  36.  ' v 

— ftriara,  their  defeription  and  fituatlon,  28. 

Corpus  caiiqfum,  24. 

Odughihg,  286.  ‘ 

Cremafter  mufcle,  its  defeription,  origin,  and  ufe,  416. 

Crida  clitondis,  4.52. 


D 

Dartos  mufcle  deferibed,  413. 

Deglutition,  189. 

Diaftole,  what,  220.  < \ 

Digeftion,  how  performed,  333. 

Diftance  confidered,  114. 

Dudus  auris  palatinus,  143. 

choledochus,  361. 

. — cyfticus,  lb.  : . 

cyfto-hepatici,  363. 

hepaticus,  358. 

— inciforii,  123. 
lacrymalis,  122. 


Du£lus  lafllferi,  200. 

• pancreaiicus,  368.  ^ 

Virfungi,  ib. 

Duodenum,  a divifiomof  the  inteftine  fo  called,  310.  Struclure, 
311*  Glands,  312.  Arteries  and  veins,  329  -Nerves,  332. 
Dura  mater,  its  fuuation,  divifion,  compoQuon,  See,  ii. 

Ear,  128.  Miifcles,  13  r.  Arteries,  133.  The'  bony  parts  of 
it,  134.  internal  foft  parts,  145. 

Epidydimis  defenbed,  418. 

Epiglottis,  its  figure,  173. 

Eye,'  75.  Its  fituatioTi  and  compofition,  lb.  The  orbits,  76. 
Humours  and  capfulae,  83.  Mufcles  of  the  globe,  87.  Their 
^number,  names,  fituation,  and  ufe,  ib.  Nerves,  100.  Veficls 
and  appendages,  98.  ^ 

F 

Feneflra  ovalis,  135. 

Foramen  lacerum,  20.  ■ ' ' 

E'ornix,  defer iption  of  It,  27. 

G ' 

Generation^  male  parts  of,  412.  , 

female,  443.  ' . 

Glanduia  pineaiis,  32. 

— — pltuiiaria,  31.  , • 

lacrymalis,  94. 

Gianduiae  amygdalae,  175,  1S7.  * 

hronchiaies,  264. 
buccaJes,  187. 
cerurninofae,  132. 
f ciliares,  95.  . ' 

lacrymales,  94. 
labiales,  j 87.  ' • 

linguaies,  186.  - . 

maxiiiares,  ib.  . . ' 

molares,  187-  , , ^ 

Pacchioni,  58.  , ■ , 

paiatinae,  187. 

parotides,  185.'  • - 

lenales,  40.. 

^lalivales,^  184.  ^ 

fubiinguaies,  186.  , ' 

-thyioidiae,  ib*8.  , 

Gians  penis  deferibed,  426. 

Globe  or  bail  of  the  eye,  77.  Its  ccmpofition,  coatj,  htimciirs., 
See.  ib. 
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Glottis,  174^ 

Gums  defcnbed,  157. 

H 

Head,  9. 

Hearing,  150.'  Produced  by  the  vibraticms  of  the  air,  ib* 

Heart,  particular  fituation  of  it,  209.  Ufcs,  fleOiy  fibres,  fub- 
ftance,  &c.  218.  Its  phyfiology,  221.  Its  innate  motion, 
222. 

Hepar,  353. 

Hiccup,  286. 

Humours  of  the  eye,'  83. 

Hymen,  a membranous  circle  fo  called,  456. 

I 

Jejunum,  a divifion  of  the  intefiines  fo  called,  313.  Its  litua- 
tion  and  fize,  ib.  Its  firudlure,  ib.  Its  arteries,  329.  Nerves, 
332- 

Ileumi  an  inteftine  fo  called,  316.  Its  fituation  and  ftrudure, 
ib.  Its  blood  vtfiels,  See.  329. 

Incus  of  the  ear  dcfcribed,  136.  ' . 

Infundibulum,  30.  • ' 

Inteltines,  308  Their  fituation,  fize,  and  divifion,  ib.  Their 
ftrudlure,  ib:  Their  blood-veflels,  329. 

Intellinum  coecum,  its  fituation  and  ftrudlure,  317, 

■ colon,  its  lir.-  ition,  &c.  319.  Its  ceils,  320. 

duodenum,  311. 

V ileum,  316. 

- jejunum,  313. 

re»51um,  323. 

Iris,  81 

Iter  ad  quartum  ventriculum,  30. 

K 

Kidneys,  their  filiation,  figure,  and  divifion,  393.  Their  blood- 
vefiels,  394.  Coats,  395.  Subftance,  396.  Pelvis,  397. 

L 

Labyrinth  of  the  ear,  139. 

Lacunae  of  the  urethra,  430.  Of  the  parts  of  generation  in  wo- 
men, 4?i. 

Larynx,  170  Its  ligaments,  173.  Mufcles,  -175.  Ufes,  176. 
Laughter,  286. 

Lien,  371.  The  human  one  very  dilFerent  from  that  of  brutes, 

373*. 

Ligamenta  tarforum  lata,  93. 
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Ligamentum  fufpenforium,  432. 

— r-  ciHare,  80 

coronarium,  356. 

r-  hqiatis  fufp):iilbriiim,  improperly  fo  called,  336; 

Light,  how  its  rays  are  refradled,  &c.  *06. 

defcribed,  157  Great  variety  in  their ' ■mafcles,  158.  E- 
numeration  of  them,  ib.  Upper  lip,  lometimes  moved  by  the 
mufcles  of  the  nofe,  ? 59 
Lobes  of  the  liver  defcribed,.  333 

Lobulus  Spigelii,  the  Imall  lobe  ot  the  liver,  defcribed,  334, 
Liver,  its  external  coats,  33V  Remarks  on  its  velfels,  363. 
Lungs,  general  and  particular  lituation,  figure,  and  divifion,  236. 
Lobes,  ib  Struflure,  237  Coats,  jb.  Interlobular  Aibftance, 
258.  VelTels,  259.  Nerves,  260.  Lymphatic  velfels,  261. 
Ligaments,  ib. 

M 

Malleus  of  the  ear  defcribed,  137. 

Mammae  defcribed,  199.  Th  ir  body,  200.  Corpus  adipofiam, 
ib.  Arteries,  veins,  and  nerves,  202. 

Maftication,  189.  ^ 

Meatus  auditorius  externus  defcribed,  134.  Wanting  in  chil- 
-dren,  ib. 

. internus,  142. 

Mediaftinum  defcribed,  203. 

— fcroti,  414 

Medulla  oblongata,  33.  ' Its  fubftance,  36  Produflions,  ib. 

— fpinalis  defcribed,  40.  Subllance  and  body,  41.  Produc- 
tions, 42. 

Membrana  arachnoidea,  39. 

— — conjundiva  defcribed,  93. 

■ Ruyfchiana,  80. 

— tympani,  144.  Haller’s  opinion  of  its  perforation,  132. 
Mefentery  defcribed,  325.  Its  divifion,  326.  btrudure,  ib. 
Mefocolon,  326. 

Motion,  periftaltic,  of  the  inteftines,  307,  347. 

Mouth,  136.  Meaning  of  the  word,  ib.  Its  external  and  inter., 
nal  parts,  ib. 

Myopes,  why  fo  called,  iii. 

N 

Nates  cerebri,  28. 

Navicuiaris,  the  foflula  fo  called,  .451.  ' • 
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Nerves  of  the  brain  and  fpinal  marrow,  43.  Of  the  medulla 
oblongata,  ib.  Firft  and  fccond  pair,  44.  Third  pair,  45. 
Fourth  pair,  46.  Fifth  pair,  ib.  bixth,  feventh,  and  eighth 
pairs,  47.  Ninth  and  .tenth  pairs,  48.  Nerves  of  the  medulla 
fpinalis  enumerated,  48,  49.  Their  produflions,  50.  Nerves 
of  the  nofe,  124.  Of  the  lungs,  very  numerous,  260.  Of 
the  ftomach,  306.  Of  the  inteliioes,  329  Of  the  liver,  359. 
Of  the  pancreas,  370.  Of  the  fpleen,  very  numerous,  374. 
of  the  kidneys,  394.  Of  the  bladder,  40S.  Of  the  parts  of 
generation  in  males,  435.  Of  the  parts  of  generation  in  wo- 
men, 450.  Compofition,  62  , Size  of  their  fibres  not  known, 
ib.  Their  fubftance  very  tender,  ib.  Different  opinions  con- 
cerning their  folidity,  69  Suppofit'on  of  an  extreme  rapidity 
in  the  motion  of  the  nervous  fniid,  72.  Various  arguments 
for  and  agafnft  it,  72 

Ncfe,  its  external  and  internal  parts  defcribed,  116.  Of  the 
nerves,  124.  Cartilages,  itS.  Mufcles,  119  Ufes  of  them, 
120.  ' Arteries,  i 24. 

Nymphae  defcribed,  453.  Their  fubftance,  ib. 

O 

Obje<51s,  whether  or  not  painted  on  the  retina,  confidered,  109. 

Oefophagus,  its  fituarion,  fieiire*  &c.  289. 

Omentum,  377.  Its  ftruJlure,  378.  Veflels,  381. 

little,  defcribed,  37S. 

Os  orbiculare,  138. 

Oflicula  auditus,  136.  ' 

Ova,  446 

Ovaria,  446.  Their  compofition  and  ligaments,  ib. 

P 

Palate  defcribed,  159. 

Palpebrae  defcribed,  92. 

Pancreas  defcribed,  368.  Its  fiiuttion,  divifion,  and  figure,  ib. 

Papilla  pf  the  breaft,  201.  Its  body,  texture,  &c.  202. 

Pedes  hippocampi,  27. 

Pedunculi  cerebeili,  35. 

Pericardium,  207. 

Pericranium  defcribed,  9.  ^ ^ 

Peritonaeum,  295.  Cellular  fubftance,  ib.  Its  produ<51ions, 
296.  Round  ligaments,  ib. 

Pharynx  defcribed,  182.  Its  mufcles,  184. 

Phyfiology  of  the  brain  and  nerves,  56. 

Pia  mater  defcribed,  21.  ^ 

Pleura  defcribed,  203.  Its  arteries  and  veins,  205.  Nerves,  ib. 
Ufe,  206.  / . ’ 

Plexus  choroides,  30. 

I- — - retiformis,  456.  - 
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Pomum  AdamI,  170, 

Pons  Tarolii,  36. 

Pori  biliarii,  348* 

Preputium  inf  men,  431. 

Prefbyopi»  what,  and  why  fo  called,  112.  1 . 

Proftatae  defcribed,  425. 

Pubes,  450.  > • 

Pulmones,  96. 

Punfla  lacrymalla,  96.  " 

Pylorus  defcribed,  304. 

R 

Rays,  their  divergency,  refraflion,  and  refledlion,  confidered 
106.  . ' 

Reflum,  a divifion  of  the  inteftines  fo  called,  323.  Its  arteries 
' furnilhed  by  the  haemorrhoidalis  interna,  331.  Its  veins  ra. 

mifications  of  the  mefaraica  minor,  332'.  Its  nerves,  ib. 
.Refra<ftion,  what,  106. 

Renes,  393.  ' , 

— fuccenturiati,  ib.  • 

Refpiration,  267.  Wrifberg^s  account  of  it,  287. 

Retina,  82.  From  what  produced,  ib. 

S 

Sacculus  lacrymalis,  1 2 2.  ' 

Saliva,  189. 

Scrotum  defcribed,  413. 

Sella  turcica,  30.  s , ' 

Semen,  436. 

Septum  lucidum,  26,  , 

palati,  160 

Sight  defcribed,  102.  ' 

Singing  explained,  i8i. 

Sinus  venofus  fmi her,  216.  ' • 

vaginae,  450. 

venofi,  55. 

Smelling,  123. 

Sneezing,  286. 

Soul,  its  feat,  67. 

Sound  explained,  150. 

Speech  performed  by  means  of  the  tongue,  18 1.  Inftances  of 
people  who  fpoke,  withour  one,  170. 

Spleen  defcribed,  371.  Courfe  of  its  lymphatic  velTeis,  374, 
Stapes,  a bone  of  the  ear,  138.  ' 

Succus  gaftricus,  or  flomachicus,  defcribed,,  303. 

— — pancreaticus,  370. 
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Stomach,  figure,  curvatures,  5cc.  299.  Ufe,  3«6. 

Supercilia,  90. 

Syftole,  what,  220. 

T. 

Tarfi  of  the  palpebrae  defcrlbed,  92. 

Tafte,  how  occafioned,  167. 

Tears,  how  produced,  103. 

Temperaments  confidered,  240  Wrifberg^s  account  of  them, 

243- 

Teftes  defcribed,  416.  Their  coats,  ib. 

'Teftes  cerebri,  28. 

Thalami  nervorum  opticorum,  29. 

Thorax,  197  Its-cavity,  198.  Arteries  and  veins  of  It,  202. 
Thymus  defcribed,  206. 

Tongue  defcribed,  i6z.  Papillae  of  three  different  kinds,  163. 
Its  mufcles,  164.  Ligiments  and  blood  veflels,  166.  Nerves, 
ib.  Its  ufes,  167.  Inlfances  of  people  who  fpoke  without  a 
tongue,  170. 

Torcular  herophili,  20. 

Trachea  arleria  defcribed,  ^261.  Its  feveral  coats,  264. 

Tubae  Fallopianae  defcribed,  447- 

Tuberculae  of  the  brain,  31.  Different  names  given  them  by 
the  antients  and  moderns,  '32 

quadragemina,  ib  ' - 

Tubus  Euftachiaiius,  145. 

Tunica  vaginalis,  &c  of  the  teflicles,  415.' 

— arachnoidaea,  22. 

■ choroides,  80. 

— fclerotica,  78. 

cornea,  79 

. — Albuginea,  87. 

Tympanum,  134. 

. U.  V. 

Vagina,  &c.  454. 

Valvula  palati  defcribed,  160.  * 

- coli,  how  formed,  321. 

Valvulae  arterialls,  214. 

femilunares  vel  figmoidales,  213. 

- trifcufpedes  five  triglochines,  ib. 

... mitrales,  ib. 

Conniventes,  310.  Their  formation,  Ib. 

Vafa  deferent! a,  how  formed,  422. 

— — fpermatica,  419.  . 

Velum  pendulum  palati,  16©. 


INDEX. 


Vena  epiploica  fmiftra,  381, 

epiploica  dexira,  ib. 

portae  hepatuae,  358. 

Venae  pulmonares,  216. 

/ coronariae,  217. 

— hepaticae,  358. 

•—  pudicae  internae,  433. 

Ventiicle,  third,  ot  the  brain,  29. 

—  - fourth,  34  ' . - 

VentricuH  laterales,  26 

Ventriculus,  299.  Its  coats,  301. 

Vefica  urinaria,  405.  , ' - 

Veficula  fellis,  361. 

Veliculae  bronchiales,  263. 

— feminales,  423. 

Vehibulum  auris,  139. 

Voice,  178.  How  produced  by  the  air  In  refpiration,  ib*  A* 
cute  and  grave  founds  accounted  for,  180.  - * 

Urachus  delcribed,  406. 

Ureters  393.  ^ 

Urethra.  423.  In  women,  454. 

Urine,  409. 

Uterus,  443.  Its  canal,  commonly  called  the  neck,  444,  Its 
fituation  and  fubftancc,  446. 

Uvea  81. 

Uvula  defcribcd,  159. 


Weeping,  286. 


END  OF  VOLUME  SECOND. 
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